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ALTERATION OF THE ACTION CURRENT OF SKELETAL 
MUSCLES FOLLOWING SYMPATHETIC RAMISECTION 


A PRELIMINARY REPORT ON ELECTROMYOGRAPHIC STUDIES* 


BY A. STEINDLER, M.D., F.A.C.S., AND ERICH LINDEMANN, M.D., PH.D., 
IOWA CITY, IOWA 


From the Orthopaedic Department of the State University of Iowa 
(Dr. Arthur Steindler) and the Psychological and Speech Clinic of the State 
University of Iowa (Dr. Lee E. Travis). 


The problem of the sympathetic innervation of skeletal muscles, which 
has elicited so many unsatisfactory discussions, requires consideration anew. 
This is especially true since the publications of Royle, in which it is men- 
tioned that the sympathetic ramisection exercises an influence upon tone 
and function of spastic and voluntary rigid muscle. Improved methods of 
physiological investigation, as represented by the recording of the action 
current of muscle by means of the oscillographt, permit us to give a more 
definite answer to the question: “Is the so called tonus dependent upon the 
influence of the sympathetic nervous system?’’. 

The situation may be considered from three different angles: the 
anatomical findings, the physiological evidence, and the clinical mani- 
festations. 

I. Anatomical 

Here, the question centers upon the significance which is to be attached 
to the non-myelinated fibers which are found ending in striated muscle. 
Such fibers were first described by Tschiriew' in 1879. This investigator 
believed them to be part of the sympathetic nervous system. Among later 
investigators are de Boer’, Boeke*, Dusser de Barenne*, Kuntz and Kerper’. 
All these concur in the interpretation that these unmyelinated fibers belong 

*Submitted for publication April 30, 1928. 


tDetailed description of the oscillograph and amplifier, and of normal findings is in 
course of preparation by Dr. Lee E. Travis. 
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to the sympathetic nervous system. The investigators refute also the 
objection made by Langley® that the sympathetic fibers merely supply 
arterioles and capillaries, and do not innervate the striated muscle fibers. 
It is still a matter of discussion as to whether an individual muscle fiber is 
innervated by both somatic and sympathetic, or whether there exist two 
types of muscle fibers having different innervations. Kulchitzky’ and 
Hunter’ believe that the sympathetic fibers end in one type of muscle fibers, 
probably the red ones, while the somatic nerve fibers terminate in another 
type, the large pale muscle fibers. Boeke*, on the other hand, believes 
that a single muscle fiber frequently may be supplied by both kinds of nerve 
fibers. 


II. Physiological 
De Boer? was the first to maintain that a decrease in tone may be ob- 


tained by cutting the rami communicantes of the abdominal sympathetic 
of a frog, having also made similar observations in the cat, where he found 
a diminution, of muscle tone and exaggeration of tendon reflexes of the lower 
extremities occurring after severence of the abdominal sympathetic. 

This point of view is supported by Langelaan’, Kuré'®, and Maumary", 
while Mansfeld", Van Rijnberk"’, Cobb'’, and Kuno" frankly question such 
an effect of the sympathetic fibers upon the activity of the muscles, except 
in so far as they control vasodilatation. 

Hunter’, the collaborator of Royle", on the other hand, divides muscle 
tone into contractile and plastic elements, and upon this view, elaborates 
the conception that the red muscle fibers are responsible for fixation, while 
the pale ones represent the contractile tone. The red fibers, then, repre- 
sent plastic tone and are innervated by sympathetic nerves, while the pale 
fibers are innervated by the somatic ones. This hypothesis also has been 
the object of much controversy. Of especial interest are the animal exper- 
iments of Hunter* on normal, spinal, and decerebrated animals (goats) as 
well as birds. 

In a number of goats the spinal cord was transected and, after several 
days, the lumbar sympathetic rami on one side were removed. It was ob- 
served that the leg on the side of the operation became somewhat flaccid. 
In another series the animal was decerebrated several weeks after unilateral 
ramisection. Here, the characteristic feature of the decerebrate rigidity 
appeared in all four legs, but when the animal was rolled onto its back, 
extension rigidity seemed to be less on the side of the operation compared 
with the non-operated side. The limb drooped from full extension to a 
somewhat abducted flexion. Moreover, it was found that the lengthening 
and shortening reactions so characteristic for decerebrate rigidity were often 
absent on the side of the sympathetic resection. Kymographically ex- 
amined, the knee jerks seemed to be less sustained on the operated than on 
the non-operated side. Cobb'* and Mansfeld! objected to this interpreta- 
tion, pointing out that muscle might be affected in its nutrition by the alter- 
ation of the blood supply and that, thereby, the sensitiveness of the nerve 
endings and indirectly the proprioceptive control might be changed. 
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Neurophysiological means of investigation to date have not been conclusive 
enough to permit the drawing of final conclusions. 
III. Clinical Evidence 

Similar results to those obtained by Royle in his surgical ramisection 
in cases of spastic paralysis, have been reported by other operators; but in 
many other quarters still, objection to their findings has been raised. Un- 
certainty of clinical results, and inconsistency of improvement in reflex 
findings, are the chief sources of disagreement. For these reasons it seems 
desirable that proper physiological means of recording be established and 
that, thereby, evidence of the changed behavior of the muscle fibers after 
ramisection may be produced, if such change occurs. 

In this preliminary report an attempt is made to describe a more ac- 
curate way of recording these muscle responses to electrical examination 
before and after ramisection. The authors have proceeded as follows: 

The recording instrument is an oscillograph, which in principle does 
not differ from a string galvanometer, such as is used in recording the elec- 
trocardiogram. A fine wire bent into U-shape is placed in a very powerful 
magnetic field, and the current passing through it causes the two branches 
of the wire to deviate from one another. The centers of the branches are 
connected by a tiny mirror which reflects a beam of light, and is mounted 
in such fashion that it forms a bridge between both branches of the wire. 
The light beam moves in response to changes in the shape of the wire. 
These changes are reflected by the mirror and recorded on a strip of photo- 
graphic film. The current passes into the string galvanometer, which has 
been previously amplified by a vacuum tube amplifier, so constructed as to 
cause no distortion of the current. 

We have examined by these methods the normal muscles, muscles in 
state of idiopathic degeneration such as occur in pseudohypertrophie mus- 
cular dystrophy, and spastic muscles of several types. 

Normal Muscles 

In recording the action current, say of the gastrocnemius group, the 
electrode is fastened to the skin over the posterior aspect of the calf and the 
subject is asked to rise to his toes so that the foot bears the weight of the 
body. This insures powerful innervation of the gastrocnemius group. 
The action current shows the characteristic picture comparable with the 
findings of Wachholder,” Richter", and Travis". 

The muscular action can be divided into four stages: rest, beginning 
innervation, maximum innervation, and relaxation. Electromyographic 
pictures of the normal action current are given in Figure 1. 

In condition of rest (Fig. 1-A), we see nearly complete lack of oscilla- 
tion. There appear a few deviations from the zero line, but they are of 
very small amplitude and show a low and fairly regular frequency. At the 
beginning of action, there appear groups of oscillations of larger amplitude, 
these groups appearing with a frequency of about ten per second. The 
number of these increases in full action until there is a continuous row of 
oscillations of large amplitude.up to a frequency of about 400 per second. 
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Fia. 1 
Normal action current (gastrocnemei): 
A. Rest. C. Maximum innervation. 
B. Beginning innervation. D. Relaxation. 


In relaxation again, we find oscillations similar to those occurring in begin- 
ning innervation. 

In pathological cases this picture undergoes various changes. Our 
first endeavor was to find possible differences in the innervatory processes 
in cases where the muscle action showed no apparent change after sym- 
pathetic ramisection. We consequently examined the quadriceps of a 
patient in whom a sympathetic ramisection had been performed to relieve 
thrombo-angiitis obliterans (Buerger). After operation this extremely pain- 
ful condition had entirely disappeared. Clinically after operation, the 
coldness of the affected limb disappeared. Tone and visible action of the 
muscles of the lower extremity seemed quite normal compared to the un- 
affected side. They seemed to have undergone no apparent change. 

The electromyographic records in this case showed no significant dif- 
ference between the action current of the operated and non-operated limb. 
Rest, beginning innervation, maximum voluntary innervation, and relax- 
ation seemed to occur in quite normal fashion. 

We next examined the action current in muscles of a patient suffering 
from a hemiplegia of a purely pyramidal type. This hemiplegia occurred 
in the patient twelve years prior to admission, resulting in a spastic paraly- 
sis of the right upper and lower extremities with flexion contractures of the 
upper, and extension contractures of the lower. We examined the action 
of the quadriceps and gastrocnemius groups. The typical records are given. 
Power exerted by the quadriceps was fairly good. The results obtained 
were striking. The records of the quadriceps gave a picture of the type of 
Figure 2. It is a typical record of the action current appearing in lesions of 
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Fic. 2 


Spastic paralysis hyperreflexia (quadriceps). (Non-operated). 
A. Rest. C. Maximum innervation. 
B. Beginning innervation. D. Relaxation. 


the pyramidal tract. Even when the muscles clinically seem to be at rest, 
there are found a great number of oscillations of relatively large amplitude. 
Their frequency increases rapidly when the slightest voluntary muscle ac- 
tion is instituted, and rises to a maximum of 800 oscillations per second. 
The record taken from the gastrocnemius of the same patient on the 
spastic side is very different. Figure 3 shows regular oscillations of rela- 
tively low frequency and moderate amplitude. An explanation for this 
phenomenon is offered in that the patient had previously been subjected to 
a lengthening of the tendo Achillis and an arthrodesis of the ankle joint. 
The muscle was not atrophic and good contractility was sensed by the exam- 
ining hand. An explanation may be offered: There was a decrease in the 
amount of the proprioceptive impulses arising from the muscles, since the 





Fia. 3 


Gastrocnemius (innervated). 
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Fia. 4 
(M. E.) Finger extensors (innervated). 


muscle was restricted in its movement by the previous operations of length- 
ening and ankle fixation. 

Another example of reduction of frequency of oscillation in spastic 
cases is the following: A patient (M.E.) with a right spastic hemiplegia, 
resulting in a severe contracture of the upper extremity, had had his con- 
tracture relieved by resection of the motor branches of the ulnar nerve to 
the intrinsic muscles of the hand.” Extension of fingers had become pos- 
sible after operation. Here, the action current of the extensor group of the 
fingers was taken. It is reproduced in Figure 4. In spite of the hyperto- 
nicity of these muscles and of the exaggeration of their tendon reflexes, we 
find a slow and regular rate of oscillation. The exclusion of the resistance 
of the contracted flexors must play an important réle in producing this 
phenomenon. 

In a third case, a child, the condition existing was that of a progressive 
muscular dystrophy, of the pseudo-hypertrophic type. Here, we found 
that the frequency and amplitude of the oscillations were distinctly below 
normal (Fig. 5). 

We have mentioned three conditions in which a reduction of the rate 
of oscillation in the action current was obtained. In the first, lengthening 
of the tendon was associated with ankylosis of the joint controlled by the 
muscle examined. In the second, a selective nerve resection had produced 
an elimination of muscle strength of the antagonist. In the third, a patho- 
logical process was undoubtedly present in the muscle substance itself. 

The fourth case examined gave us an opportunity of examining the 
effect of lumbar ramisection in spastic paralysis. In this case (C.N.), a 
bilateral hemiplegia had been present since birth. A ramisection was per- 
formed on one side with a clinical success, so that the control of the lower 
extremity became much better after operation than it was before. The 
patient, who before operation would drag his limb, was now able to lift it 
from the ground in walking, and thereby one of his principal complaints 
was removed. We found a marked reduction in the frequency and ampli- 
tude of the oscillations on the sympathectomized side (Fig. 7) as compared 
with the side which was not operated (Fig. 6). We reproduce in Figure 8 
the graph of another case (J.H.) of sympathetic ramisection in spastic paraly- 
sis. Here also the marked amplitude and high frequency of ordinary 
spastic muscle as shown in Figure 3 are absent. 
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Fig. 5 


Pseudohypertrophic muscular dystrophy (innervated maximally). 





Fic. 6 
Spastic paralysis (C. N.), non-operated side. 
A. Rest. C. Maximum innervation. 
B. Beginning innervation. 





Fia. 7 


Spastic paralysis (C. N.), operated side. Ramisection. 
A. Rest. C. Maximum innervation. 
B. Beginning innervation. 


“J 








8 A. STEINDLER AND E. LINDEMANN 





Fig. 8 


Spastic paralysis (J. H.), postramisection. 
A. Rett. C. Maximum innervation. 
B. Beginning innervation. D. Relaxation. 


It would be too early to enter into even a theoretical discussion of the 
results obtained. This is only a preliminary report. The findings at least 
seem to indicate that the actual process of innervation undergoes consid- 
erable change upon elimination of the sympathetic nervous system, whether 
directly due to the elimination of innervation, or indirectly through the 
effect upon the muscle metabolism. Further studies of neuro-physiological 
nature in reference to this problem are now in progress. 


CONCLUSION 


With the aid of the oscillograph it is possible to show that a change in 
the innervation process of the skeletal muscle occurs after ramisection. 
This change concerns both the frequency and amplitude of the action cur- 
rent. So far we have found this change in affections of the pyramidal tract. 
The normal musculature does not show any difference after ramisection. 
The physiological explanation of this phenomenon we are not in a position 
to furnish. It must rest with later and more extensive studies, because of 
the complexity of factors which enter into the problem. But for clinical 
purposes, we believe that some confirmation has been found for the un- 
doubted clinical improvement in function following ramisection in some 


cases. 
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THE HISTORY OF THE HUMAN FOOT AND ITS BEARING 
ON ORTHOPAEDIC PRACTICE 


Being the Third H. O. Thomas Memorial Lecture given before the 
Medical Institution, Liverpool, May 11, 1928. 


BY PROFESSOR SIR ARTHUR KEITH, LONDON 


Conservator of Museum, Royal College of Surgeons of England 





INTRODUCTION 


Hugh Owen Thomas, in whose memory I have the honor to give this 
lecture, died in this, his native city, on January 5, 1891, in his fifty-seventh 
year. His busy professional life was spent in Liverpool; it was here he won 
for himself a permanent place in the history of British Medicine. It is 
not necessary to recall now his services in the relief of the body and mind 
of the crippled, maimed, and infirm; that has been well done already by his 
nephew, Sir Robert Jones*; I have nothing to add to the picture he has 
given us of a strenuous spirit, imprisoned in a fragile body, battling always 
for higher ideals in the principles and practice of his art. He was drawn 
to the poor and the poor were drawn to him. In paying this inadequate 
tribute to his memory, I have only one regret,—that one who knew and 
admired Hugh Owen Thomas in the flesh, is not with us to-day, Mr. W. 
Thelwall Thomas. His sudden death has robbed Liverpool of one of her 
choicest sons and Ergland of one of her best surgeons. 


SUBJECT OF LECTURE 


Five years ago I surveyed, in a series of lectures', our knowledge con- 
cerning the evolution of man’s posture, the last of the series being devoted 
to the origin of the human foot. To-day I propose to return again to the 
problems of the human foot, with the object of reviewing the present state 
of our knowledge concerning its evolution and of ascertaining how far that 
knowledge throws light on the deformations and disabilities to which our 
feet are so liable. Since the publication of my lectures, important contri- 
butions to the evolutionary history of the human foot have been made 

*See Liverpool Medico-Chirurgical Journal, XXXIV, 1914; British Medical 


Journal, I, 736, 1922, (An abstract of the first Hugh Owen Thomas Memorial Lecture). 


See also articles by the writer in: 

Orthopaedic Surgery of Injuries. Edited by Sir Robert Jones. London, Oxford 
University Press (The Principles and Practice of H. O. Thomas), I, 1, 1921; 

Menders of the Maimed. London, Oxford University Press (The Principles and 


Practice of H. O. Thomas), 35, 1919. 
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by Dr. Dudley J. Morton’, Dr. Adolph H. Schultz*, and Dr. William L. 
Straus, Jr.*.. I shall take this opportunity of touching on the additions 
made by these authors to our knowledge, and of referring to an impor- 
tant monograph on the Human Foot by my friend, Prof. Franz Weiden- 
reich® of Heidelberg, which appeared just before the publication of my 
lectures. The authors of these recent researches leave their readers in no 
manner of doubt regarding the origin of the human foot; one and all 
regard it as having been evolved from one which was prehensile and ape- 
like. They have found, just as we of an older generation discovered, that 
the peculiar structure of the human foot, the arrangement and action of 
its muscles, its embryological changes and the facts of comparative anat- 
omy can be explained in only one way,—by presuming that there was a 
phase in man’s history when he used his foot as a grasping climbing organ, 
much in the manner still retained by the arboreal chimpanzee. 

Further, we inquirers, young and old, are in general agreement that 
of the three great living anthropoids, the orang of Borneo and Sumatra 
and the chimpanzee and gorilla of equatorial Africa, the chimpanzee has 
retained the most generalized type of foot,—the one which is most likely 
to serve as the parent pattern from which the divergent types seen in the 
orang and in man have been derived. In the lower limbs of the orang and 
of man, evolutionary processes have worked in opposite directions. The 
great toe of the orang has undergone retrogression; that of man has under- 
gone progression; the ordinary toes of the orang have become long, hook- 
like grasping fingers; those of man have become reduced to mere acces- 
sories of the sole. The lower limbs of the orang have come to be used 
more and more as arms and its feet as grasping organs, while in man the 
lower limbs have gone on from strength to strength and his feet have be- 
come modified organs of mere support. Between these two instances of 
extreme specialization, the chimpanzee has kept along the middle course. 
The gorilla, however, which is certainly closely related to the chimpanzee, 
has made certain departures which help us to understand some of the 
changes which the human foot must have passed through in its progress 
from an anthropoid to a human status. Thanks to the recent labors of 
Dr. Morton and of Dr. Schultz, our knowledge of the modifications of the 
gorilla’s foot for ground progression has been greatly increased, and it is 
now certain that these changes, which have brought the gorilla’s foot a 
little nearer to that of man, have progressed farther in the Kivu or High- 
land gorillas of Eastern Africa than in those which survive in the jungles 
of Western equatorial Africa. Thus, the origin of man’s foot is not an 
isolated problem; whatever may be the explanation we offer for the origin 
of man’s foot, it must be one which is applicable to the feet of his structural 
allies,—the gorilla, chimpanzee and orang. 

The Evolution of the Foot is a Postural Problem 

We are agreed and certain that the human foot has been modified 

from one which was prehensile, but when we begin to discuss how these 
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modifications have come about none of us can give a definite answer because 
of our present ignorance of the machinery of evolution. One reason for 
our lack of progress is our concentration on the evolution of the details 
relating to the turm of the foot and our comparative neglect of its living 
functions. The foot is a postural structure; it cannot undergo any change 
of an advantageous kind unless every other structure in the body, which is 
concerned in the maintenance of posture, undergoes a harmonious altera- 
tion at the same time. Beyond a doubt, posture is a function of the mus- 
cular system and of the elaborate nerve mechanisms in the mid-brain and 
spinal cord, which automatically regulate posture. No one who has fol- 
lowed the researches of Sir Charles Sherrington and of his pupils these 
thirty years past, can doubt that if we are to understand how the foot of 
man and of ape has become modified for utility’s sake, then attention must 
first be directed to its prime movers,—its muscles. 

The Posture of the Foot Depends on Muscular Action 

Thirty years ago it was not uncommon to meet with surgeons who 
regarded “‘flat-foot’”’ as the collapse of a mechanical arch,—one which 
depended on the shape of bones and the strength of supporting ligaments. 
I thought this conception, a vitally wrong one for men in practice, would 
die with the generation which held it, but in this I find myself mistaken. 
My young friend, Dr. Dudley J. Morton, holds that “the term balance 
as applied to the foot structure does not refer to muscle activity, but to the 
arrangement of the bones and ligaments which furnishes a stable base 
upon which body-weight can be supported with the least demand for mus- 
cular exertion and propelled evenly balanced upon the lever axis’’. 

A foot may be well balanced or ill balanced, but we cannot, in either 
case, maintain the weight of our bodies poised on the soles of our feet unless 
every muscle of our legs and feet is in a state of reflex activity. Above all, 
we must reckon the two peroneal muscles and the two tibial muscles 
among the purely postural muscles whose main activities are directed 
toward the safeguarding of the arch. With the maintenance of the normal 
arch ligaments are not directly concerned. Nature never uses ligaments 
as prime supporters in the structure of the animal body; always muscles 
are used for this purpose. Ligaments serve only as safeguards; they come 
into action only when the muscular defense has broken down. Not even 
the anterior iliofemoral ligament of the hip joint is an exception to this rule. 
The ligament under the head of the astragalus—inferior caleaneoscaphoid— 
carries superincumbent weight only when the reflex defensive mechanism 
of the tibialis posticus has broken down. 

The Arches are Maintained by Muscular Action 

There is no need in Liverpool to insist that the longitudinal arch of 
the foot is dependent on properly and automatically balanced action of 
muscles in leg and foot. Hugh Owen Thomas perceived this truth im- 
perfectly but Sir Robert Jones has always taught it to his pupils and with 
emphasis. I might instance a paper given in this city by Mr. G. C. E. 
Simpson and Mr. N. Dunn “On Spasmodic Contraction of the Peronei 
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in Flat-foot”’ (British Medical Journal, II, 1369, 1912) in support of my 
contention, and also a more recent paper given elsewhere by Dr. Murray 
Levick on the part played by various muscles in the sole of the foot, par- 
ticularly the interossei, in maintaining the arches of the foot (Lancet, I, 
384, 1921), or another contributed to The Journal of Bone and Joint Sur- 
gery (IV, 39, January 1922) by Dr. Leo Mayer wherein he demonstrates 
that collapse of the arch follows failure in action on the part of the tibialis 
anticus. As long ago as 1867, Duchenne of Boulogne proved that the key 
to the problem of flat-foot lay in defective action of the muscles of the leg, 
although no one but he has attributed this condition to a paralysis of the 
peroneus longus. Of the proofs which have been furnished to demonstrate 
that the arches of the human foot are maintained by muscular action, none 
are so convincing or so complete as those provided by Dr. H. L. Dunn of 
the Medical Reserve Corps of the United States Army*. He measured the 
height of the arch in the feet of soldiers under all conditions of health and 
of load; he observed that the arch was maintained or gave way according 
to the state and strength of the postural muscles of the leg. 
Changes Due to Orthograde Posture 

My first task, then, is to trace, as briefly as I may, the evolutionary 
changes which have trans- ie 
formed the prehensile foot of : 
the ape into the static foot of 
man. Figure 1 illustrates the 
first important change. In 
the lower drawing is depicted 
the foot of a pronograde 
monkey ,—of that kind which 
runs along a branch on all 
fours, keeping its body always 
parallel with its plane of mo- 
tion. The foot is represented 
grasping a branch and we see 
that it is made up of three 
functional elements: (1) a 
tarsal or supporting element 
to which is affixed two grasp- 
ing limbs, (2) a_hallucial, 
made up of all the elements 
of the great toe, and (3) a 
digital or plantar limb, made 
up of the metatarsal and 
phalangeal elements of the 
four outer toes. The upper Fia. 1 


diagram represents the same The grasping foot of two different kinds of apes. 
elements in the foot of the The upper represents the foot of an orthograde 
ape, the gibbon; the lower of a appaenas ape, a 
1a. 


gibbon, an orthograde ape,— _semnopithecus, a monkey of Indi 
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one in which the body is carried vertical to the branch along which it runs, 
or rather the branch along which it swings in a hand-over-hand progression. 
Every muscle and bone of the gibbon’s body has been modified to suit its 
orthograde posture. Without doubt the orthograde posture was evolved 
from the pronograde, but in very early geological times, for we find remains 
of the ancestral gibbon in deposits of the lower Oligocene age. Now with 
the evolution of the orthograde posture, there came about a change in the 
mobility of the mid-tarsal joint and more particularly in the tarso-metatar- 
sal joints. In the grasping foot of the gibbon the heel is kept applied to the 
supporting branch, for as it swings along the weight of the body comes to 
rest on the foot. It is otherwise in the pronograde monkey; the tarsus of 
its foot is bent at the tarso-metatarsal and mid-tarsal joints as it grasps, 
and the heel is kept raised as the animal steps along. The first phase in the 
evolution of the upright or orthograde posture is a stiffening or strengthen- 
ing of its tarsal joints, thus converting the foot into a more serviceable 
lever. In the disorder known as flat-foot the tarsal joints relapse to a 
pronograde state. 
Plantar Fascia 

In Figure 1 there is represented another very interesting modification 
which has been introduced into the orthograde foot. It is one which throws 
light on the manner in which evolutionary changes come about. The 
plantaris longus is well developed in all pronograde apes; its tendon passes 
directly into the plantar fascia, plying over a trochlear surface on the heel. 
With the direct application of the heel of the orthograde foot to the support- 
ing surfaces, the plantaris tendon becomes severed at the heel, the plantar 
part becoming a supporting structure of the foot—the plantar fascia. 
Hence it has come about that the muscular part of the plantaris muscle, 
being cut off from its terminal tendon, has undergone retrogression in all 
orthograde apes. I have never found a trace of it in the gorilla; it is rare 
in the orang, rather more frequent in the gibbon; seven out of ten chim- 
panzees have it and it occurs in rather more than nine out of every ten 
human legs. I suspect that with the need for strength of calf in man, 
there is taking place a restoration of a muscle which served so useful a 
purpose in his pronograde ancestor. 
Action and Evolution of the Tibialis Anticus 

Having touched on a fundamental point in the history of the ortho- 
grade prehensile foot, I now pass on to consider the evolution of the mus- 
culature which plays such an important part in balancing and maintaining 
the arch of the human foot. I will review first what we know concerning 
the static actions of the tibialis anticus. In Figure 2A is again depicted 
the foot of a pronograde ape to illustrate the action of the tibialis anticus 
in a foot fully adapted for grasping. It is a double muscle, one tendon 
ending in the entocuneiform, the other in the base of the first metatarsus. 
With the foot fixed in a grasping or holding posture, these muscles act 
from the foot and on the leg, balancing the leg and body-weight on the foot. 
The tibialis anticus does not, under these circumstances, invert the foot, 
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but bends and inverts the leg or rotates it inwards, the chief rotatory move- 
ment taking place at the subastragaloid joint. Its tonic action antagonizes 
its opponent, the peroneus 
longus. Its terminal tendons 
at their insertion pass under a 
strong and distinct ligament, 
the internal V-shaped liga- 
ment, which strengthens the 
inner side of the prehensile foot 
and prevents over-eversion. 
In Figure 2B is repre- * iv 
sented the foot of the gorilla 3 $) 
with the tendinous part of the x 


tibialis anticus. The tendon $y we: ¥suaden LIGAMENT 







TIBIALIS ANTICUS. 








is split into two,—one ending A 
in the base of the first metatar- Fic. 2-A 
sus, the other in the entocunei- The tibialis anticus and internal Y-shaped 


form. If the foot is grasping a ligament in the foot of a pronograde monkey. 
branch, then the tibialis anti- 
cus acts just as in the purely 
prehensile foot. But in Figure 
2B the foot is shown on the 
ground—as is the habit in 
old males, which may attain 
a weight of 350 or 400 pounds 
—the weight of three ordinary 
men. Such animals are thus 







TIBIALIS ANTICUS,. 


by reason of their weight re- B 
stricted to life on the ground Fic an 
amongst thickets of bamboo. The same parts in the foot of the gorilla. 


In this plantigrade position of 
foot, there is no longer the 
fixed base which is provided 
when the great toe grasps a 
branch. The weight of the ani- 
mal falls on the heel and 
outer side of the foot. If the 
tibialis anticus retains its old 
postural action, it will raise the 
inner side of the foot rather 
than bend and rotate the leg in- 
wards. Inonly one way can the 
inner side of the foot become a Tie. 30 
wut eT 
action of the tibialis anticus,— of man. 


Tigiauis Anricus 





Cc. 








16 SIR ARTHUR KEITH 


namely, by an opposing action on the part of the peroneus longus, also at- 
tached to the base of the first metatarsus and of the flexor muscles of the 
great toe,—particularly of the flexor longus hallucis, which maintains the 
great toe in apposition to the ground. With the temporary disappearance 
of prehensility from the great toe of adult male gorillas, we have introduced 
a muscular mechanism for maintaining the inner side of the foot in a state 
of rigidity, which I regard as being the first step towards the evolution of 
a longitudinal plantar arch. 

In Figure 2C—a human foot—is depicted the climax of an evolution- 
ary movement, one which has ended by producing a bony arch, maintained 
in all postural positions by muscular action. We still see in the human foot 
a trace of the divided tendon in its double insertion to cuneiform and meta- 
tarsus. If we examine ten human legs, we shall find nine in which the mus- 
cle and tendon are single and one in which the tendon is divided through- 
out the greater part of its length; but if we take ten orthograde apes—no 
matter of what kind,—gorilla, chimpanzee, orang or gibbon—we shall find 
seven or eight in which the muscle and tendon are still double as in prono- 
grade apes, and two or three in which the muscle is single but the tendon 
double. Not one of them has reached the human state where there is a 
single muscle with a single tendon. In pronograde apes two muscles and 
two tendons are the rule. Thus we see that if we are to understand the 
manner in which the plantar arch of the human foot came into existence 
and the mechanism of its maintenance, we must keep our attention fixed 
on the muscular mechanism of leg and foot. Evolutionary changes in the 
foot involve wide-spread changes in all the systems of the body,—in the 
automatic centers which control muscular action and in the form of every 
bone and joint of the lower extremity. 

The Postural Action of the Tibialis Posticus 

The postural action of the tibialis posticus is of the highest importance; 
indeed in this respect it has only one rival, the peroneus longus. It is re- 
markable how little the tibialis posticus has changed in its anatomical rela- 
tionships during the evolution of the higher primates; the extent of its origin 
in the leg and its points of insertion have remained almost the same through- 
out, with one marked exception, its insertion in the human foot. We are 
concerned with its postural action rather than with its anatomical relation- 
ship. In Figure 3 is given a diagrammatic representation of the tendon of 
the tibialis posticus in the gorilla. In this animal, as in all primates save 
man, this tendon ends primarily in the bases of the second, third, and fourth 
metatarsal bones and in the ligamentous tissues at their bases. Its attach- 
ment to the scaphoid and to the inner side of the foot is partial and second- 
ary. Just as it passes under the head of the astragalus, it is bound down 
by a fibrous bridge, formed by one of the limbs of the internal Y-shaped lig- 
ament, the limb which passes from the sustentaculum tali to the tuberosity 
of the navicular. When the foot is free, the tibialis posticus inverts and 
plantar-flexes the foot; but our main interest is in its postural action, as 
when a branch is grasped. The foot thereby becomes a fixed fulerum from 
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which the muscle acts. Its fixed 
base is then, in the main, the outer 
plantar or digital limb of the 
grasping organ; from this fixed 
base the tibialis posticus assists in 
balancing the leg, and superin- 
cumbent weight of the body, on 
the foot, rotating the leg out- 







Tigiavis Posticus 


Fiex: Hauucis 


wards and balancing it on the y le 
subastragaloid joint. The tibia- Tie: Pos: saa 

lis anticus is its coadjutor and GORILLA. 

also its opponent, but the anterior Fic. 3-A 


tibial muscle acts from the inner Showing the insertion of the tendon of the 
or hallucial limb of the grasping tibialis posticus in the foot of the gorilla. 

foot. But let us picture the ac- 
tion of the tibialis posticus in the 
adult male gorilla when it has 
taken to terrestrial life. The dig- 
ital limb of the foot then rests on 
the ground; the weight of the 
body falls on the outer side of the 
foot—on the digital limb—thus 
giving the tibialis posticus a fixed ¢ 


Tiaiauis$ PosTicus. 


Fiex: Haccucis 


base from which to act. The ten- | a nn 
don passes under the head of the MAN. 

astragalus and the tonic postural Fic. 3-B 
contraction of the muscle is spent Its insertion in the human foot. 


in maintaining the foot in its 
inverted position, thus safeguarding the astragalonavicular joint and 
assisting in balancing the weight of the body on the heel. 

A very simple modification has transferred the action of the tibialis 
posticus to the inner side of the human foot (Fig. 3B). The main part 
of the tendon no longer passes under a fibrous bridge formed by the lower 
limb of the Y-shaped internal ligament, but has become adherent to the 
remnants of that bridge and has thus obtained its chief insertion to the 
tuberosity of the navicular. Most of its fibers have been transferred to 
the navicular tuberosity, but we can always trace in the sole of a human 
foot the original insertion to the bases of the three middle metatarsal bones. 
The action of the tibialis posticus has thus been transferred to the inner 
side of the foot; its power has been greatly increased by the lever-like tuber- 
osity of the navicular. But its old postural action remained; by its tonic 
contraction it maintains the arch of the human foot in the standing posi- 
tion; it keeps the astragalonavicular joint in a state of equilibrium and 
balances the leg and weight of the body over the heel. There can be no 
collapse of the arch of the foot as long as the tibialis posticus maintains its 
strength and as long as its elaborate postural nerve mechanism remains 
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intact and __— sensitive. 
When, however, we come 
to explain the nature of 
the processes which ef- 
fected this most advan- 
tageous and simple trans- 
ference of the insertion of 
the tibialis posticus to 
the inner side of the foot, 
one has to admit igno- 
rance. I cannot conceive 
of the effects of mere use 
and work producing such 
a change; nor can I con- 
ceive of it as a mere re- 
sult of chance. All we 
can be certain of is that 
the change has been ef- 
fected and by biological ; 
processes which are still 
resident in the body and 





“i Fic. 4A om i Fis. = bi ; will yet be discovered. 

“he extensor aspect of the e same parts in the leg anc . 
gibbon’s foot and leg to il- foot of man. The Postural Action of 
lustrate the action of the the Peroneus Longus 
peronei in a prehensile foot. We have been con- 


sidering the history of the two tibial muscles, which invert the foot 
when that organ is free, and which maintain its arch intact when the 
foot sustains the weight of the body. We have now to consider the 
histories of their two opponents, the peroneal muscles. Like the tibi- 
alis posticus, the peroneus longus has maintained the same anatomical | 
relationships throughout; it has its fixed points of action from the fibula, } 
upper two thirds, and from the base of the hallucial metatarsus. I have rep- 
resented in Figure 4 a foot and leg of a gibbon to explain the action of the 
peroneus longus in the prehensile foot. When the foot grasps a branch, 
the base of the firmly fixed hallucial limb becomes the base from which this 
muscle acts in balancing the leg on the foot. As long as the weight of the 
body rests on the foot this muscle maintains its postural tone, tending to ‘ 
rotate the leg inwards on the subastragaloid articulation. Its immediate 
opponent, the tibialis anticus, also acts from the base of the hallucial limb. 
The more the peroneus longus contracts, the harder is the great toe flexed 
on the grasped branch. But let us take the case of the plantigrade adult 
male gorilla; its great toe has to be pressed against the ground in an extended 
position before the peroneus longus can have a fixed base from which to act # 
One observes that chimpanzees and gorillas, when they support their weight 
on the soles of the feet, particularly when they raise the heel and step off, 
always keep their big toes extended and appressed to the ground, using the 
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great toe as a fulcrum on which to step forwards. They thus provide the 
great postural evertor, the peroneus longus, with a firm basis of action. 
From the action of the peroneus longus in the plantigrade male gorilla to 
that in plantigrade man is but a short step. In man the peroneus longus 
has its attachment mainly to the first metatarsal base, but its area of fixa- 
tion has been broadened by an extension to neighboring bones,—the ento- 
cuneiform and second metatarsal. As in the chimpanzee and gorilla, man 
keeps his great toe when standing appressed to the ground by the action of 
its flexor muscles, but unlike the great apes the base of man’s first metatarsal 
no longer rests on the ground—or on a supporting branch—but has been 
raised from the ground to form part of a raised arch. If the weight of the 
body is properly balanced on the foot, the peroneus longus is always in a 
state of postural contraction, counteracting and balancing its opponents, 
the tibial invertors of the foot. 
Action of the Peroneus Brevis 

Morphologically the peroneus brevis is the opponent of the tibialis 
posticus; in the prehensile foot, both take their origin from the base of the 
outer or digital limb of the grasping organ (Figs. 4A and B); no anatomical 
change has affected the peroneus brevis in the evolution of the higher pri- 
mates; in all it balances the leg from the base of the fifth metatarsal. In 
the prehensile foot, that base is fixed by the grasping muscles; in the planti- 
grade gorilla, and in man, gravity—the weight of the body, resting on the 
foot,—serves to secure the pedal base of the peroneus brevis. Thus, with 
very slight structural alteration but entailing considerable changes in the 
nerve mechanism of postural balance, the four balancing muscles of the 
tarsus of our prehensile ancestors have been made to do duty in the human 
foot. Through modifications in their postural activities the arch of the 
human foot came into being; by their healthy action the arch of the human 
foot is safeguarded and maintained. 
The Evolution of the Peroneus Tertius 

In Figure 4B other evolutionary changes to be noted in the human 
foot are indicated. The first is the separation of the outer part of the ex- 
tensor longus digitorum, to form a special muscle in the human foot,—the 
peroneus tertius. If we examine one hundred human legs, we may expect 
to find eighty-five in which this muscle is fully differentiated with its tendon 
inserted to the base of the fifth metatarsal; in ten the separation will be 
found imperfect, and in five there will be no separation or differentiation. 
I look upon the peroneus tertius not as a pure postural muscle but one which 
is primarily concerned in adapting and adjusting the sole of the foot to the 
inequalities of the ground on which we tread. It is clear that in this muscle 
we have a structure of the human body still in the throes of evolutionary 
change. How it has come into being I cannot guess. It was supposed that 
no animal but man had this special muscle, but it is now known, from the 
investigations of Dr. Dudley Morton and others, that the peroneus tertius 
is present as an occasional sport in the gorilla’s leg,—particularly in the foot 
of the Highland or Kivu gorilla’. 
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A Pronograde Vestige 
Another peroneal muscle—the peroneus medius, an extensor of the fifth 


digit,—deserves mention because of its historical interest. If we examine 
ten human feet, in seven we shall find no trace of it, but in three it will be 
represented (See Figure 4) by a tendinous slip which leaves the tendon of 
the peroneus brevis and joins the extensor tendon of the little toe. If we 
examine a similar number of chimpanzees or gorillas we shall find this 
tendinous slip in six or seven; in a similar number of orangs or gibbons 
we shall find it as a separate muscle in one or two and as a tendinous slip 
in the majority of the remainder. In the prehensile foot of the pronograde 
monkey we shall find it as a separate muscle in seven out of every ten, as a 
tendinous slip in two, and absent in one. Here as in so many of man’s 
peculiar structures, we find that man’s condition is the climax of a wide- 
spread evolutionary movement. The third point illustrated in Figure 4 
relates to the loop ligament through which the extensor longus digitorum 
passes at the ankle. In the prehensile foot (Fig. 4A) it is a strong loop; 
in man two fascial bands have been added to the loop, binding it to the inner 
side of the ankle (Fig. 4B). 

Changes Induced in the Foot by Increase in Weight of Body 

We have been considering the muscles of the leg which act on the tar- 
sus, and are concerned in balancing the leg and weight of the body on the 
primate foot. We must now give our attention to two groups of grasping 
or flexor muscles, one acting on the inner or hallucial limb, the other on the 
outer or digital limb. How did these muscles lose their prehensile function 
and become mere supporting muscles, as in the human foot? To answer 
this question we must bear in mind one of the most important changes 
which marked the evolution of the higher primates. This change was an 
increase in size and weight of body. The orthograde posture was evolved 
in small primates; the gibbon, the oldest surviving anthropoid type, weighs 
from ten to twelve pounds; chimpanzees, on the other hand, are similar in 
size of body to man, varying from 110 to 180 pounds; orangs are heavier; 
males frequently reach 200 pounds; male gorillas may reach 400 pounds 
or more. We do not meet with fossil remains of such giant orthograde 
primates until we reach deposits of the Miocene period of the earth’s his- 
tory. The mere increase in size and weight of body in orthograde apes 
entailed a profound alteration in the architecture or organization of every 
part of their bodies,—particularly in the tarsal or supporting part of the 
foot. The tarsal part of the gibbon’s foot is slender and only about four 
centimeters in length; in the gorilla it is six times as massive and three times 
as long. 

In Figure 5, I have represented the proportion of the three elements of 
the chimpanzee’s foot,—tarsal, metatarsal, and digital. The diagram is 
compiled from all available measurements. The third metatarsal is taken 
as the length of the metatarsus and the phalanges of that digit as the pha- 
langeal or digital length. In the chimpanzee’s foot, which I regard as rep- 
resentative of primitive giant apes, the metatarsal element forms about one- 
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third of the total length of the foot; the phalangeal element rather more 
(35%) and the tarsal element rather less (32%). In man’s foot the tarsal 
element forms more than half (52%), the phalangeal less than a fifth (18%). 
In the proportions of the gorilla’s foot (Fig. 5) we see an advance towards 
the human state,—the tarsal element has increased to thirty-nine per cent., 
the phalangeal has become reduced to thirty-three per cent. The child’s 
foot at birth helps to bridge the gap between the gorilline and adult human 
states. We thus see that the evolution of man’s mode of progression was 
accompanied by an increase in the supporting or tarsal element of the foot 
and a reduction of the digital or prehensile part. The change was effected 
by an alteration in the growth ratios of the tarsal and digital elements. 
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Fig. 5 


Showing the increase of the tarsal and decrease of the digital elements of 
vhe foot during the evolution of the higher primates. 


Changes in the Great Toe 
The evolutionary change just noted ended in a great increase of the tar- 


sus or supporting part of the foot and a reduction of the digital or prehensile 
element. We have now to glance at another evolutionary change, one 
which has led to a reduction of the outer or digital limb of the foot with a 
great increase of its inner or hallucial. It is important that we should note 
this change as it throws light on the share which the relative growth of 
parts takes in evolving new functional types of structure. In Figure 6, I 
have given a diagrammatic representation of the length of the great toe 
compared to that of the third, the length being the total of the metatarsal 
and phalangeal elements of each digit. In the chimpanzee and gorilla, the 
great toe is about sixty-eight per cent. (the mean of a large number) of the 
length of the third or longest digit and as it has about the same proportion 
in the gibbon, we may suppose that the great toe in the orthograde ancestry 
varied between sixty-five and seventy per cent. of the length of the third 
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digit. In the orang the great toe is in a state of retrogression, measuring 
only twenty-five per cent. of the length of the middle digit; while an oppo- 
site or progressive process has been at work in the great toe of man’s foot, 
carrying it beyond the length of the third. Man’s foot has been shaped 
by a double process,—a progressive growth in the great toe, a reduced 
growth in the outer toes. It is a remarkable fact, as Dr. Schultz has shown, 
that the hallucial element is relatively greater, and makes a nearer approach 
to human proportions in foetal condition of the ape than in its adult life. 
In a foetal chimpanzee in the Museum of the Royal College of Surgeons 
the hallucial length of the foot forms eighty-five per cent. of the total length 
of the foot, measured to the tip of the third digit; Dr. Schultz finds that in 
the Kivu gorilla, the hallucial proportion may be as much as ninety per 
cent. of the total foot length. Thus we find in the higher primates, stages 
which bridge the gap which separates the plantigrade foot of man from the 
prehensile foot of the chimpanzee. 

In the relative growth of its hallucial and digital limbs the human 
foot is altogether peculiar. In Figure 7, I reproduce a diagram prepared by 
Dr. Schultz; the proportions of the human foot in the ninth week of foetal 
life are contrasted with those of the adult foot. In the foetus at this early 
period the second toe is already slightly longer than the third; the hallux 
is ninety-five per cent. of the digital length. In the course of growth 
the hallucial element forges ahead; the digital falls back. In all prehensile 
feet the opposite takes place; in the course of growth the hallucial element 
falls back, the digital forges ahead. Man has come by his foot by retaining 
and extending certain qualities of growth resident in the foetal primate 
foot during an early stage of its development. 
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The relative length of the great toe to the third in the higher primates. 
The diagram represents the means of all available measurements. 
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What Became of the Grasping Muscles? 
We have been considering the 
changes which have brought about a 
relative increase in tarsal and hallucial 
elements of the human foot and a reduc- 
tion in its digital element. We have 
now to return the question,—What hap- 
pened to the main grasping muscles of 
the prehensile simian foot when it be- 
came human or plantigrade? I have 
sought to give the answer in a diagram- 





matic form in Figure 8. In all primates 

: Foetus. 9 Weeks. ADULT. 
the main flexors of the toes are arranged AFTER Scnu.tz 
in the leg as two masses,—a tibial mass, Fic. 7 
the flexor longus digitorum, and a fibular The proportions of the digital ele- 


mass, the flexor longus hallucis. In the ments of the human foot in the ninth 
week of development, compared with 


prehensile foot of pronograde apes (Fig. those of the adult foot (Dr. A. Schultz, 
8A), the tendon for the great toe comes 1926). 
mainly from the tibial mass, to a slighter 
extent from the fibular mass. Thus both masses act on the hallucial limb 
of the grasping foot. Similarly both masses act on the digital limb, the 
tendons of the tibial mass on the two shorter toes (II and V) and those of 
the fibular mass on the two longer grasping toes (III and IV). In the 
gorilla and chimpanzee (Fig. 8B) an important change has come about, 
one which carries their feet in a humanward direction. The fibular mass 
has gained sole command of the hallucial limb, thus bringing the tendon 
of the flexor longus hallucis ee ial 
directly under the subastraga- elaine sae, 
loid joint. The digital grasp- 
ing limb of the foot of the 
chimpanzee and gorilla is acted 
on by both muscular masses as 
in pronograde apes. In the 
foot of the gibbon, and more 
especially in the human foot, 
we find the fibular mass in en- 
tire possession of the hallux, 
with a greater or less part of it 
ousting the tibial mass from 
the second digit, thus bringing 
the whole of the inner side of 
the foot under the direct ac- 
tion of the fibular mass. Fia. 8 

In the prehensile foot, the _ Showing three stages in the evolution of the 
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of the hallux and digits is to grasp; only when a branch is grasped do they 
obtain a fixed base from which to act on ankle and leg and play the part of 
sustaining postural muscles. How do they act when no grasp is made, as is 
the case when the great male gorilla makes his clumsy attempts at terrestrial 
progression? We have seen that he then keeps his great toe extended and ap- 
pressed to the ground. To do so the extensor of the great toe must be in 
action to serve as antagonist, and in this way the great toe is made to 
provide a fulcrum from which the flexor longus hallucis can act as a pos- 
tural and supporting muscle. We observe that it is in the same way that 
man’s extended great toe forms a point d’appui from which his flexor longus 
hallucis can act in standing and in walking. In man’s foot we see the same 
antagonist extensor mechanism at work in the second toe and sometimes in 
the third, but the fourth and fifth toes are kept flexed so that only their 
pulps come in contact with the ground. In boot-wearing peoples all the 
toes, save the first, are usually flexed when the standing position is as- 
sumed. Thus we see that a very important change in the action of the long 
flexor muscles became necessary and was effected when our ancestral foot 
ceased to be used as a grasping organ. A new series of nerve reflexes and 
of muscular action had to be evolved to provide a fulcrum from which hal- 
lux and outer toes could act. We see an early stage in the evolution of this 
mechanism in the foot of the adult male gorilla. The intermetatarsal 
muscles (interossei) are closely concerned with this new mechanism of toe 
fixation. 
Evolutionary Changes in Muscles of the Sole of the Foot 

During the evolution of the heavy or giant primates, the short flexors 
of the toes underwent a peculiar modification, which is illustrated in Figure 
9. In all the smaller primates, the orthograde gibbon as well as the prono- 
grade ape, the fiexor brevis digitorumn has two origins. The flexor muscle 
for the second digit rises from the heel—a fixed base; the bellies for the 
third, fourth and fifth digits arise in the sole of the foot from the tendon of 
the flexor longus digitorum—a movable base—conferring on these muscles, 
when the toes are grasping, a greater power of grip. In man the origin for 
all the bellies (save five per cent. in the case of that for the fifth digit) have 
been transferred to the heel. The flexor brevis thus becomes, when the toes 
are flexed, a resilient muscular string on the cord of the plantararch. Inthe 
feet of great anthropoids we find intermediate conditions. In the gorilla, 
the origin for the muscle for the third toe has been transferred to the heel; 
there is a similar transference in the case of the muscle for the fourth toe in 
sixteen per cent. of instances; in none is the muscle for the fifth toe trans- 
ferred to the heel. In the chimpanzee, transference to the heel occurs in 
ninety-two per cent. for the third toe, fifty per cent. for the fourth toe; but 
in all, the muscle for the fifth toe retains a direct origin from the long flexor 
tendon. There is an equal degree of transference in the case of the short 
flexor muscles in the orang’s foot. I look upon the transference of the origin 
of the short muscles from tendon to tuberosity of the os calcis as a means of 
strengthening the sole of the foot in the giant primates, and the direct 
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A section of the foot of a pronograde monkey, to represent the two 
origins of the flexor brevis digitorum. The section represents the 
tarsus and segments of the fourth digit. 


origin from the flexor tendons in pronograde apes as the primitive one. 
An opposite interpretation is possible, although not probable, for in certain 
insectivores the whole of the short flexor muscle arises directly from the heel. 
Thus the calcaneal origin may be regarded as primary, not as secondary. 
When we consider how great have been the changes which have over- 
taken the great toe of the human foot, we are surprised to find how little 
have been the alterations in its musculature. In Figure 10 the main 
changes are indicated. It will be seen that in the ape’s foot (Fig. 10A), 
the tendon of the flexor hallucis passes through a ligamentous loop at the 
base of the first metatarsal bone, a structure which maintains the tendon 
in its proper position whether the great toe be abducted or adducted. A 
remnant of this loop persists in the human foot (Fig. 10B), telling us of a 
time when the great toe of man enjoyed a mobility which has long since 
been denied to it®. In the ape’s foot (Fig. 10A), the adductor of the great 
toe forms a powerful fan-shaped sheet; in the human embryo the adductor 
muscle makes its first appearance in this ancient form but becomes reduced 
to two parts,—a powerful oblique part acting mainly as a flexor of the 
proximal phalanx, and a transverse part, often weak and sometimes 
atrophied, in the foot of adult man. In the gorilla and the chimpanzee, 
the adductor of the great toe presents forms intermediate to those seen in 
man and monkey. The chief change in the human hallucial muscles is seen 
in its short flexor. It has become powerful and part of the insertion of the 
inner or tibial head has migrated and gained an attachment to the outer or 
fibular base of the proximal phalanx. Man’s flexor brevis hallucis has be- 
come a double-bellied muscle with a simple head of origin much more 
powerful than its representative in the feet of anthropoid apes. Although 
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man’s great toe can no longer be abducted after the manner of that of all 
other primates, yet the abductor hallucis is even stronger in him than in 
any ape. This is because all the muscles which, in a simian phase of evo- 
lution, were devoted to the purposes of grasping, have become mobilized 
for one important purpose,—namely, to maintain the phalangeal part of 
the great toe in its proper alignment and relationship with the metatarsal 
head and with the metatarsal shaft, a function in which they so often fail. 
And little wonder when we consider the stresses which fall on them as we 
step forward. 

One other change which has helped to strengthen the sole of man’s 
foot is worthy of mention. In man the accessorius has two heads,— 
an outer from the lateral surface of the os calcis, and an inner 
from its medial surface. The inner head is new and peculiar to man. 
The outer head is constantly present in the feet of pronograde apes, 
but even this is missing in gibbons, whereas in the great anthropoids, the 
gorilla, chimpanzee and orang, the presence of the accessorius is variable, 
—an outer head being found in five out of every ten animals examined 
(Fig. 3A). 

Rise in Importance of the Second Toe. 

Another noteworthy change in the human foot has had attention 
drawn to it recently by my friend Professor MeMurrich.” In the pre- 
hensile feet of pronograde apes it is the third or central digit—the longest 
members of the series—which receives two dorsal interosseus muscles; in 
man it is the second toe which is thus favored. In the great anthropoids 
the human condition occurs as a common variation. This is more par- 
ticularly the case in the gibbon, in which the second toe is relatively long. 
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the prehensile foot of a pronograde child at birth. 
ape (a macaque). 
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With the evolution of the higher primates, there has been a tendency to 
transfer the chief stress towards the inner or mesial side of the foot. We 
see here an instance, of which there are many, of a human characteristic 
making its appearance as a variant among anthropoid apes. What induces 
such variations we do not know. 

I have, up to this point, been seeking to show how the musculature of 
the feet of apes, primarily organized for grasping purposes and secondarily 
for static or postural uses, has been transformed, without any break or sud- 
den mutation, into the musculature we find in the human foot, in which the 
static or postural function has completely replaced that of grasping. Nor 
do I think my analysis has been in vain, if I have succeeded in making clear 
how complex this new postural mechanism must be, for it is one which 
involves the evolution of a vast number of new reflexes. Such a consider- 
ation should prevent us from being surprised when one part of it or another 
breaks down, seeing how complex and how recent these mechanisms are. 
The Incorporation of the Hallux in the Plantar Arch. 

There remains one very important matter still to be considered: What 
was the sequence of changes which led to the incorporation of the hallucial 
metatarsus in the plantar series? We see in chimpanzees and especially 
in the adult male gorilla, that the great toe is kept extended when terrestrial 
progression is attempted; there is an attempt made to use it as a prop as the 
animal waddles forward. Was, then, the first stage in the evolution of 
man’s foot, not an adduction of the great toe, but an adduction of the re- 
maining four digits towards the great toe? I believe the first change was 
of this nature; the great toe was static; the other toes moved towards it. 
In no other way can we interpret the position of the metatarsal bones in the 
foot of the newly born child. In Figure 11, I represent side by side accurate 
drawings of the foot of a new-born child (A), and of a gorilla (B). In both 
drawings the long axis of the os calcis is indicated; it falls on the third 
digit in the human foot; in the gorilla’s foot it falls on the second digit. 
When we compare these feet, we see that it is not the normal or midway 
axis of the hallucial metatarsus that has been changed; its relationship to 
the tarsus is alike in both child and gorilla; what have changed are the axes 
of the second, third and fourth toes, which have swung inwards towards the 
great toe. In club-foot we find this developmental movement carried to 
an extreme degree. The inward bend of the outer metatarsal seriesis wrought 
during the third month of foetal development. The web which binds 
hallucial and second digits together at this stage of development persists in 
the human foot, whereas the cleft deepens in the feet of apes as develop- 
ment proceeds. Man has come by the peculiarities of his great toe by 
retaining a foetal state. The functional retrogression of the digital or 
plantar limb of the grasping foot served to assist the incorporation of the 
hallux; the hallucial limb became predominant in growth and in function 
and the digital limb subservient and reduced. In the orang’s foot exactly 
the reverse has taken place; the hallux has been reduced; the plantar ele- 
ments greatly lengthened and strengthened. 
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Size of Body as a Factor in 
Evolution. 

Recent observations made 
on gorillas living in their native 
forest lands, by the late Mr. 
Carl E. Akeley, by Mr. T. 
Alexander Barns, by Reichenow, 
and by Prince William of Swe- 
den, throw a completely new 
light on the circumstances which 
compelled man’s simian ances- 
tors to become, or evolve into, 
ground-living forms. Their ob- 
servations leave us in no doubt 
that the terrestrial habits of the 
male gorilla have been thrust on 
him because he has become too 
heavy for climbing; Lamarck 
and Darwin never, jn their spec- 
ulations, suspected that size of 
Dorsal view of the A corresponding body had compelled the simian 


foot of a new-born view of the foot of a ancestry of man to become 
child, showing the in- gorilla. The child’s adapted to terrestrial life or 


ward bend of the outer footisrepresented nat- . x 
four metatarsal bones. ural size; the gorilla’s perish, but all the evidence now 
one-quarter natural at our disposal is in favor of this 


was “weight hypothesis”. | More 
than thirty years ago, I sought to invest the size of the higher primates 
with biological and evolutionary importance. The group of primates of 
which man is a member is remarkable for great size of body, and hence I 
proposed to name them the ‘Giant Primates,’”—for compared with all 
older primates they were giants. Since then our knowledge of the part 
played by endocrine glands in the production of giantism has greatly 
increased, and the evolutionary importance of mass of body has been more 
and more recognized. We must infer that it was size which compelled the 
ape ancestry of man to take to the ground, and that man came by his foot 
and progression because of his mass of body. We are the descendants of a 
giant ancestry, not of a pigmy race. The evolutionary machinery of the 
gorilla is now attempting to adapt his body to a kind of life which was 
attained by the human stock long geological ages ago. 
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Fig. 11-A Fig. 11-B 


A SYNOPSIS OF THE CHIEF EVOLUTION CHANGES AS SEEN IN THE SOLE 
OF MAN’S FOOT 


My lecture has extended far beyond the limits I had laid down for it 
but there is one matter more I must introduce by way of conclusion. In 
Figure 12 are shown drawings made twenty-eight years ago to illustrate a 
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Fig. 12-A Fig. 12-B Fig. 12-C 
The sole of a child’s The sole of a gorilla’s The foot of a pro- 
foot at birth showing foot, numbered and let- nograde monkey, 
the crease lines, (1) the tered as in A. numbered and let- 
hypothenar, (2) the tered as in A. 


transverse plantar, (3) 

ae a po Sn work I had prepared on the evolution of man, 

plantar area; CC, ex- but which was fortunately or unfortunately re- 

— Le ee fused by publishers. It represents three stages 

EE, internal or thenar _—in the evolution of the feet of primates, A shows 

pad. certain lines and areas in the sole of the foot of a 
child at birth; B, the sole of a foot of a gorilla; C, the same aspect of the 
foot of a macaque—a pronograde ape—showing all the features of the 
grasping foot. A glance at such diagrams brings home to us how powerful 
has been the factor of relative growth of parts in modifying a foot, at 
first purely prehensile (C), into one (A) which has become purely sup- 
porting. If we conceive the digital limb of the grasping foot as retro- 
gressing in growth and receding more and more towards the tarsus, with a 
progressive growth in the hallucial limb, we see how the condition shown in 
the human foot at birth may be reached,—with all the old flexion creases 
of the prehensile simian foot still upon it. We see that the plantar pad of 
the human foot is made up of two elements,—the internal plantar or hal- 
lucial pad, the “‘ball of the great toe”’ (EE), and the external plantar area 
(CC). In the human foot these areas have come into apposition, but are 
still separated by the old hypothenar crease; in the gorilla’s foot we see 
these two areas being approximated; in the macaque’s foot they are still 
widely apart. In man, the shrinking of the toes has given the plantar pad 
an excessive development; it reaches forward as a supporting cushion as 
far as the proximal joints of the four outer toes. In the gorilla, the plantar 
pad is demarcated to an extent which is intermediate to the human and the 
typical simian condition. In the human foot at birth, we still see the trans- 
verse crease which separates the external plantar pad from the rest of the 
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sole. We see the enormous increase of the heel in the gorilla; it is relatively 
and absolutely larger than the heel area of man. We must also distinguish 
the external plantar area (Fig. 12 BB.), the area along the outer side of 
the foot, which lies between heel and plantar pad and which comes into 
contact with the supporting surface—be it ground or branch—in the feet 
of all primates, whether the foot be prehensile or plantigrade. Then there 
remains an area on the inner and central part of the foot—corresponding 
to the hollow of the hand—which I would name the arch area. It is over 
this area that the plantar arch is developed in the human foot. 

Functional Areas of the Sole of the Foot. 

We must distinguish these five areas of the sole of the foot, not only 
for evolutionary, but also for practical reasons. The heel and external 
plantar areas are as well developed in the gorilla as in man. They are the 
main areas of support; as we step forwards the heel and external plantar 
areas are the first to come in contact with and gain support from the 
ground. As our weight moves forward on our foot and we prepare to step 
off, the stress falls on the external plantar pad and then, as the final impetus 
of the step is taken, it falls on the hallucial part of the plantar pad. We 
see the evolutionary stages of all four areas when we compare such a series 
as is represented in Figure 12. 

Finally, I hope I have succeeded in showing you that the theoretical 
study of the evolution of the human foot is not devoid of interest for ortho- 
paedic surgeons, for I believe it is by attacking functional problems from a 
historical or evolutionary point of view that we are most likely to lay 
orthopaedic practice on a sound basis of scientific knowledge. 


SUMMARY 


In this lecture, given in memory of Hugh Owen Thomas, the following 
points are dealt with :— 

(1) It is accepted as proved that the human foot has been evolved 
from one which was prehensile; the condition found in the foot of the chim- 
panzee is regarded as the nearest representative of the primitive form from 
which the feet of man, gorilla and orang have been evolved. 

(2) That it is function rather than form which has to be studied if we 
are to trace aright the sequence of changes which has culminated in the 
human foot. 

(3) That the arch of the human foot is safeguarded and maintained 
by the reflex postural action of muscles, ligaments being merely second-line 
defenses. That flat-foot results from a defect in this defense. 

(4) The evolution of the various muscles concerned in maintaining 
the posture of the human foot—the tibialis anticus and tibialis posticus, 
peroneus longus and peroneus brevis and peroneus tertius—is traced from 
their state in the prehensile foot of apes to their action in the static foot of 


man. 
(5) It is shown how the grasping muscles—the flexor longus digi- 











ee ey 








HISTORY OF THE HUMAN FOOT 31 


torum, the flexor longus hallucis, flexor brevis digitorum and accessorius— 
become subservient to the static needs of the human foot. 

(6) The changes which led to the loss of prehensile action of the great 
toe and its incorporation in the plantar arch are discussed. It is shown 
that the change was brought about, not by an adduction of the great toe to 
the outer toes, but of the outer toes to the great toe. 

(7) The changes in structure and action of the short muscles of the 
great toe are described. These muscles have assumed a new and important 
function in the human foot,—that of maintaining the static use of the 
phalangeal part of the great toe. 

(8) That the chief changes that have transformed a prehensile into a 
plantigrade foot are those of growth,—a retrocession of growth affecting the 
external or plantar limb of the prehensile foot with a progressive growth in 
its hallucial limb. 

(9) That in the evolution of the feet of higher primates four stages 
have to be recognized: (i) the pronograde prehensile foot; (ii) the hylobatian 
or small orthograde foot; (iii) the troglodytian or massive orthograde foot, 
and (iv) the plantigrade or human foot. The foot of man has passed 
through the first of these three stages in its evolution. 

(10) That mass of body has been the most important factor in bring- 
ing about the later changes of the feet of the higher primates. 

(11) The changes in the gorilla’s feet, and their bearing on the evolu- 
tion of man’s foot, in the light of researches carried out recently by Dr. 
Dudley Morton and Dr. A. Schultz, are discussed. 

(12) It is inferred that it was weight of body which compelled man’s 
anthropoid ancestry to assume terrestrial habits of life, and that man is the 
descendant not of a pigmy anthropoid but one of massive body. 

(13) Attention is drawn to the need of recognizing five functional as 
well as evolutionary areas in the plantar aspect of man’s foot. 

(14) That orthopaedic surgeons have much to learn by tracing the 
evolutionary history of the human foot, provided attention is directed not 
to anatomical details but to the evolution of its postural functions. 
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A NEW APPARATUS FOR IMMOBILIZING THE HEAD AND 
NECK IN FRACTURES OF THE CERVICAL SPINE 


BY 8. 8. HANFLIG, M.D., NEW HAVEN, CONN. 


Department of Surgery, School of Medicine, Yale University 


Previous methods used in the treatment of fractures of the cervical 
spine have been unsatisfactory from the point of view of effective im- 
mobilization. An endeavor was made to devise an apparatus that would 
obviate the objections to the methods at our disposal. 

An apparatus was wanted that could be applied in a few minutes 
without disturbing the patient too much and which would permit com- 
fortable immobilization, traction if desired, and adequate nursing care. 
To fill this need, the apparatus, or head rest, shown in Figures 1 and 2 was 
made. 

Briefly it is a horseshoe leather mold, with an oval cut away, made 
roughly to correspond with the shape of the head. The top, bottom and 
sides are made of stiff cowhide. An idea of its size may be obtained by 
comparing it, in Figure 2, with the size of the patient’s head. The center 
cut away for the head is made about two inches larger, in all diameters, 
than the average head. 

The leather in the head rest, adjacent to the face, head, neck, and 
shoulders, is a very soft chamois type. It is purposely sewed in very loose 
and redundant, so that it will fit and conform to the contour of the face, 
neck and shoulders when firmly packed with sand. 

At each upper corner, as may be readily seen in Figures | and 2, is an 
opening with a tightly laced cover. It is through these openings that 
sand is packed into the head rest. Because of the horseshoe shape of the 
head rest, allowing it to be bent, and the looseness of the chamois adjacent 
to the head, neck and shoulders, it can be made to fit any type of head and 
neck, if packed prop- 
erly. 

When used, the ap- 
paratus is lifted over 
the patient’s head as he 
lies on the Bradford 
frame. It is kept slightly 
spread and it is already 
three-quarters full of 
sand. It is slid over the 
head and approximated 
to the sides of the head Fic. 1 
and neck. Previously a Leather head rest. 
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Fic, 2 Fig. 3 


Leather head rest in use. Leather head rest with cover applied. 


small roll of cellucotton has been placed under the patient’s neck and a 
large flat pad has been placed under the head. The ears have been oiled 
and padded behind and in front with soft cotton. 

The rest of the sand is then packed into the head rest. By molding 
and pressure along the outside of the apparatus, and packing of the sand 
through the openings described above, the soft loose chamois is made to 
balloon out the required distance and mold to the head, neck and 
shoulders. _ 

By ballooning out the part of the rest adjoining the shoulders, it was 
soon noticed that intrinsic traction of the head on the body could be 
obtained. The ends of 
the horseshoe are then 
pulled together with the 
strap arrangement as 
shown in Figure 2, and 
a pad of cellucotton is 
placed under the chin to 
keep it up and rest it as 
the head is held ex- 
tended. 

For traction, the 
Fia. 4 head rest can be secured 
above and the head of 





Canvas head rest. 
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the bed elevated so that the weight of 
the body induces its own traction. The 
entire apparatus rests on the Bradford 
frame and can be raised with it. A 
convenient set of covers was made, 
which can be changed very easily. 
(See Fig. 3.) 

When used, it fulfilled all our ex- 
pectations. The only inconvenience 
was pressure on the ears which can be 
almost completely relieved with careful 
padding. Every few days the rest can 
be carefully removed, to allow for 
changing the pads or shaving the 
patient. 

Because of the expense of making 
the leather apparatus, a similar one of 
canvas was made, which is shown in 
Figures 4and 5. It is completely filled 
with sand when made, and is applied as 
described above. Its chief disadvan- 
tage is its tendency to flatten out and 





Fia. 5 


Canvas head rest applied. 


fail to maintain the molding obtained at its application. The leather one, 
even though more expensive, justifies its selection. 

It is understood that this method is to be followed by the use of a 
Thomas collar or other desirable device, when the patient reaches the 


ambulatory stage. 
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MICROSCOPIC EXAMINATION OF TISSUE CURETTED 
FROM BONE SINUSES* 
BY 
HAROLD D. CAYLOR, M.D., Section on Surgical Pathology 
AND 
HUGH T. JONES, M.D., Section on Orthopaedic Surgery, The Mayo Clinic 


ROCHESTER, MINNESOTA 


Affections of the extremities complicated by chronic sinuses often 
present difficulties in diagnosis that are dispelled by the microscopic 
examination of tissue curetted from the sinuses. The general examination 
and the clinical history are not always definite enough to establish a positive 
diagnosis and the appearance of the roentgenogram, although one of the 
greatest aids in the diagnosis of such affections, is not always pathog- 
nomonic. If, for example, tuberculosis is suspected and guinea-pig 
inoculation is resorted to, a delay of weeks may ensue, always with the 
possibility of failure. This may often be obviated by direct examination 
of tissue. 

The tissue for examination may be obtained with little discomfort to 
the patient, without the use of an anaesthetic, or at most with short 
gas-oxygen anaesthesia. 

The most common disorder associated with the formation of sinus 
tracts in diseases of the extremities is chronic osteomyelitis. In many 
such cases we have been able to establish tuberculosis as an etiologic factor 
by the examination of scrapings from the tracts. We have also been able 
to make a diagnosis of actinomycosis and gumma by such examination. 
Harrington? has found, in cases of chronic empyema of the chest associated 
with sinus tracts, that examination of scrapings from the tracts will often 
reveal tubercles when the parietal or visceral pleura does not give definite 
signs of tuberculosis. 


GROSS AND MICROSCOPIC APPEARANCE OF SCRAPINGS FROM SINUS TRACTS 


Tuberculosis: The curetted material from a tuberculous sinus tract 
usually is tan to light yellow, as Broders' pointed out in 1923. Gray to 
light brown, round or oval nodules (tubercles or groups of tubercles) may 
occasionally be seen with the naked eye. The tubercles found in granula- 
tion tissue from sinus tracts are usually round or oval, composed of lym- 
phocytes and epithelioid cells, the latter usually radially arranged. For- 
eign-body giant cells and caseation may or may not be present in the so 
called hyperplastic type of tuberculosis (Figs. 1 and 2). 

Actinomycosis: Actinomycosis is usually manifest in scrapings from 


*Submitted for publication August 8, 1928. 
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sinus tracts by the presence of “sulphur granules’. The actinomyces are 
found in the pus early in the disease; later, after secondary infection has 
developed, the organism may be absent from the exudate. Microscopically 
the characteristic feature is the ray fungus.’ 

Gumma: The gross appearance of the scrapings from gummatous 
lesions are not significant. The tissue is apparently degenerated granula- 
tion tissue. 


ILLUSTRATIVE CASES 


Case 1. A woman, aged sixty, 
came to The Mayo Clinic because of 
draining sinuses of the right hip. 
During the last forty years many 
operations had been performed for 
chronic osteomyelitis of the right 
femur. Roentgenograms revealed 
healed tuberculosis of both apexes 
of the lungs and chronic osteo- 
myelitis of the greater trochanter of 
the right femur. A sinus leading 
down to the femur was curetted and 
a pathologic diagnosis of tuberculo- 
sis was made, following microscopic 
examination of scrapings. 

Case 2. A woman, aged nine- 
teen, had had a hot, painful, swollen 


ankle about fifteen months before 

coming for examination. The swell- "” Hypertrophic type of tuberculosis commonly 

ing lasted for several weeks; then seen in the scrapings from tuberculous sinus 
F tracts (< 100). 


the outer posterior portion behind 
the right malleolus ruptured spon- 
taneously. The lesion had drained 
ever since. Roentgenograms of the 
right foot and ankle revealed old 
osteomyelitis of the os calcis with a 
large central abscess. Tissue ob- 
tained by curettement of the sinus 
tract contained tubercles. 

Case 3. A man, aged twenty- 
five, had noticed a swelling of the 
left thigh, which gradually enlarged 
without much sign of local inflam- 
mation. Two months after the on- 
set of the swelling, it was incised 
and had drained ever since. There 
was never much pain and only 
slight limitation of motion of the 


extremity. The patient was thin 

and anaemic. There were several Higher magnification of the same microscopic 
areas on the posterior surface of the field shown in Figure 1, illustrating the essential 
: : ae features present in this type of tuberculosis. 
right thigh of purple necrotic tissue Epithelioid cells, lymphocytes and giant cells 
The si- may be present or absent (X 175). 





Fia. 1 





Fig. 2 


pierced by many sinuses. 
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nuses were incised and curetted. Actinomyces were present in scrapings from the sinus 
tract. Three months after the operation the patient returned; actinomyces were found 
in the sputum, and roentgenograms of the chest revealed abscess of the lung. Following 
this examination the patient disappeared from observation. 

Case 4. A man, aged forty-nine, came to the clinic because of a painless “lump” 
which had been present in the right supraclavicular region for about a month. Two 
weeks before his admission the lesion of the clavicle had been opened, tissue removed and 
a diagnosis of sarcoma made. Between the ages of twenty and twenty-five the patient 
had had chancre and gonorrheal infection. The Kolmer reaction was positive forty- 
four. The patient was apparently in fairly good health. A hard, irregular, partially 
movable tumor appeared to be attached to the right clavicle; a recent operative wound 
with a sinus tract was present. Roentgenograms of the chest did not reveal anything of 
significance. Under anaesthesia the sinus was opened and tissue removed. Micro- 
scopic examination revealed gumma. Antisyphilitic treatment was given and the lesion 
disappeared, although when the patient was last examined the Kolmer reaction was still 


positive. 
SUMMARY 


In chronic lesions of the extremities associated with sinus tracts, 
examination of curetted tissue will often establish a diagnosis and in part 
indicate the treatment. The establishment of a diagnosis of tuberculosis 
is usually the most important aid. 
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AN UNUSUAL BILATERAL CONDITION OF THE ACETABULA 


BY P. JENNER VERRALL, F.R.C.S., LONDON, ENGLAND 


The following report is presented by the author as the case would 
appear to be of some interest and rarity. He has discussed it with several 
of his colleagues, none of whom has seen a really similar case. 

Cases of hypertrophic arthritis with a similar sinking of the acetabulum 
have been reported, but in this instance the sinking long preceded the 
arthritis, and indeed on the left side there is even now little or no such 
change. Also the early age of onset would appear to place it in a different class. 

The primary condition is the sinking-in, and the author ventures to 
suggest the name “Arthrokatadysis’’, meaning literally ‘‘subsidence of a 
joint”’ for this disease, which may be a localized osteomalacia. 

D. 8., female, aged thirty-four. Patient was seen by the author in the Orthopaedic 
Department of the Royal Free Hospital, London, in April 1928, complaining of stiff hips. 
The condition had come on gradually during the past twenty years, from the age of 
fourteen. No history of injury was given. An operation had been performed in 1922 
for removal of cystic ovary and forward suspension of uterus. No data of any observa- 
tions on internal shape of pelvis were obtainable at that time. 

Examination showed: 

Right Hip. Free flexion and extension. All other movements absent. Slight pain. 

Left Hip. Free flexion and extension, with small degree of all other movements. 
Little or no pain. T" ranges of movement were confirmed under an anaesthetic. 

Skiagram ,hows. Sin\ing in of both acetabula, so that femora are gripped round 
their necks. Sclerosis of floor of right acetabulum; floor of left acetabulum very thin, 
disease less advanced. Signs of arthritis in right hip. Rest of pelvis normal, no 
narrowing of pubic arch as in osteomalacia. Rest of body normal. 





Skiagram (as seen from front.) 
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POSTERIOR CAPSULOPLASTY IN CERTAIN FLEXION 
CONTRACTURES OF THE KNEE* 


BY PHILIP D. WILSON, M.D., BOSTON, MASS. 


Flexion contracture of the knee is an extremely disabling condition, 
and the correction of it represents a familiar orthopaedic problem. It may 
result from a variety of causes, the discussion of which is not within the scope 
of this paper. It is frequently encountered in patients with chronic arthri- 
tis, and often develops at an early period in the course of this disease. 
In the absence of proper preventive measures, and sometimes in spite of 
them, the deformity increases, becomes bilateral, and finally renders loco- 
motion impossible. Thereafter the patient is confined to bed or to a wheel 
chair. As a result of the lessened activity, secondary degenerative changes 
appear in the flexed extremity, consisting of circulatory stasis, muscle and 
bone atrophy. The knee subluxates, the tibia displacing backward and 
rotating outward. Ultimately these changes affect the ankle and hip 
joints, still further diminishing the functional value of the parts. In such 
cases the correction of the deformities of the knees yields a very great func- 
tional gain, and may be followed by improvement in the adjacent joints. 
If the arthritis has become quiescent, it may be the means of altering the 
patient’s status from one of complete dependency to one of economic use- 
fulness. 

The correction of flexion contractures of the knees in patients who are 
suffering from chronic arthritis presents many difficulties, and the experi- 
ence acquired in the treatment of these deformities at the Robert B. Brig- 
ham Hospital, an institution devoted to the treatment of patients with 
chronic disease, where a large share of the work is with chronic arthritis, 
has led to the conclusion that the measures commonly employed to over- 
come the deformities are not adequate for the solution of all cases. 


METHODS OF OVERCOMING FLEXION CONTRACTURES OF THE KNEE 


The usual procedures for the correction of flexion contractures of the 
knee may be grouped as follows: 

1. Mechanical or Splinting Methods: These aim to secure correction 
gradually over a prolonged period by the use of special appliances, weight 
extension, etc. Among the appliances used are wedged plaster casings, 
casings fitted with turnbuckles or Turner’s' irons, and special apparatus 
such as described by Smith?, Campbell’, and others. 


*Read before the American Orthopaedic Association, Washington, May 1, 1928. 
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2. Manipulative Methods and “ Redressment Force”: These aim at a 
more rapid correction of the deformity, the patient being anaesthetized. 
Various procedures have been devised, but the method described by Gold- 
thwait*, utilizing the genuclast, is the one which has proved most useful 
in our hands. 

3. Muscle and Tendon Lengthening: Lengthening of the biceps 
tendon has often been practised, but alone is not of great avail except in 
contractures due to poliomyelitis. Aside from this, there has been no 
recognized procedure, the standard textbooks advocating simply the 
division of all tight bands. Recently, Yount® has called attention to the 
role of the tensor fasciae femoris in the production of flexion deformities 
of the knee and hip in poliomyelitis, and has advocated division of the 
iliotibial band. 

4. Osteotomy: Supracondylar osteotomy of the femur is a recognized 
method for the correction of fixed contractures of the knee. It permits the 
condyles of the femur to be rotated forward, thus bringing the knee into 
complete extension. It does not increase the range of motion already 
present, but aims to place it at the point where it will be of greatest func- 
tional value. 


DISCUSSION 


All of these procedures are effective in properly selected cases. Each 
method has advantages and disadvantages. Mechanical or splinting 


methods are successful in contractures of mild severity or when the deform- 
ity is the result of muscle shortening without joint pathology. In patients 
with sensitive knees, mechanical stretching causes much suffering. In 
cases of severe contracture, it often leads to the development of pressure 
sores, and then has to be abandoned. The use of mechanical appliances 
necessitates immobilization of the knee, often for prolonged periods, and in 
contractures due to arthritis this is undesirable. 

Manipulation is effective only in mild contractures and is not without 
danger, as attested by many instances of fracture of the femur. Manipu- 
lation often fails to achieve complete extension or hyperextension, without 
which recurrence of the contracture is always to be feared. 

Muscle and tendon lengthening is very little used and, except in con- 
tractures due to poliomyelitis, would appear to have little indication. 

Osteotomy necessitates immobilization of the knee for a prolonged 
period, to permit consolidation of the fracture, and this favors adhesion of 
muscles to callus and further diminution of the range of motion, especially 
in contractures resulting from arthritis where the joint has already been 
damaged by the disease. In cases of severe flexion deformity, osteotomy 
leads to great angulation and bony displacement at the seat of fracture. 
This may be avoided to a certain extent by Osgood’s* method of plastic 
osteotomy, but when the bone is greatly atrophied, this method is not 
always successful. 

Study of patients with flexion contractures of the knee resulting from 
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Fic. 1 


Posterior capsuloplasty of the knee. (First step.) An incision has been 
made over the lateral aspect of the knee exposing the iliotibial band and the 
biceps tendon. The iliotibial band is in process of being divided transversely. 














Fic. 2 


Posterior capsuloplasty of the knee. (Second step.) The biceps tendon 
has been freed, the external popliteal nerve having been identified and pulled 
aside with a tape. The tendon is being divided in a Z-shaped manner, to be 
sutured later in a lengthened position (see insert) upon closure of the wound. 
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Fic. 3 
Posterior capsuloplasty of the knee. (Third step.) The posterolateral com- 
partment of the joint has been opened and the attachments of the gastrocnemius 
muscle and joint capsule are being stripped subperiosteally from the back of the 
femur. The stripping may be carried out equally well by working from the 
joint upward. 














Fia. 4 


Posterior capsuloplasty of the knee. (Final step.) A second incision has 
now been made on the medial aspect of the knee and the subperiosteal stripping 
procedure repeated from this side. Only when the posterior structures have 
been completely freed as shown, can the knee be brought out into complete 
extension. 
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Fic. 5-A Fia. 5-B. 


Case 1. Flexion contracture of knee due to arthritis. Pre-operative photo- 
graphs, showing limits of extension (angle of 115 degrees by arthrometer) and of 
flexion (angle of 65 degrees); the range of motion approximating fifty degrees. 


arthritis, and the observation made during arthrotomies upon such knees 
that no impediment to extension of the knee could be found in the anterior 
portion of the joint, lead to the conviction that thickening, contraction, 
and adhesion of the posterior capsule played the major part in the produc- 
tion of the deformity. Obviously this was the structure to be attacked in 
overcoming the contracture. It was thought that by an operation upon 
the posterior capsule, not only would it be possible to obtain complete 
extension of the knee, but also perhaps to actually increase the range of 
motion of the joint. It was hoped that by such a procedure it would be 
possible to begin movement of the knee very shortly after operation, and 
thus do away with the prolonged immobilization of other corrective methods 
which is so harmful in contractures due to arthritis. 

It was with this aim that the operation of posterior capsuloplasty was 
devised, so named because its essential feature is a plastic lengthening of 
the posterior capsule of the knee by stripping away its superior attachment 
to the posterior surface of the femur. Lengthening of the biceps tendon 
by Z-shaped tenotomy has been combined with this, since the pull of this 
muscle has been considered responsible for much of the subluxation and 
external rotation of the tibia on the femur so commonly present. We have 
also divided the iliotibial band, having been impressed, as was Yount,® 
with the part played by this structure 
in limiting extension of the knee. 





Fig. 5-C Fig. 5-D 


Case 1. Flexion contracture of knee due to arthritis. Postoperative photo- 
graphs (4 months), showing extension (angle of 180 degrees by arthrometer) and 
flexion (angle of 110 degrees); the range of motion approximating seventy degrees. 




















POSTERIOR CAPSULOPLASTY IN FLEXION CONTRACTURE OF KNEE 495 


SUMMARY OF THE LITERATURE 


In looking through the literature on the subject, we have found several 
reports of operations similar in aim, although differing in actual procedure. 
Bardenhauer’ is stated to have once divided the posterior capsule of the 
knee in a case of severe contracture. Murphy’, in his contributions to 
bone and joint surgery, discussed the pathological changes in the capsule, 
and said that division of the capsule associated with the elongation of 
tendons did not receive sufficient attention in the literature. Putti®, in 
1921, described the operation of popliteal capsulotomy for the cure of flex- 
ion contractures of the knee which he had performed in eight cases. He 
employs a median incision in the popliteal space. The vessels and nerves 
are pulled aside, the two heads of the gastrocnemius muscles are separated, 
and the posterior compartment of the joint is opened by a transverse 
incision. The posterior capsule is divided transversely, after which the 
knee is forcibly extended. Putti did not report end results and made no 
attempt to state in what type of case the operation was indicated. 

S. Alwyn Smith”, in 1924, described an operation which he had devised 
for the treatment of knee flexion deformity in poliomyelitis. This proce- 
dure is almost identical with that reported by Putti. He employs a 
posterior median incision and retracts the nerves and vessels to the outer 
side. The inner head of the gastrocnemius is divided at its insertion and 
turned down. Then by suitable retraction, the entire posterior aspect of 
the joint is exposed. The capsule is next divided transversely, also the 
tendon of the popliteus muscle, and finally the attachment of the posterior 
crucial ligament, Smith considering the latter structure as especially re- 
sponsible in cases of severe deformity. 

Finally Silver, in a paper read before the American Orthopaedic 
Association in 1926 on the rédle of the capsule in flexion contractures in 
general, described a capsular-stripping 
operation for its relief. He advocated 
the use of a subcutaneous method in all 
joints except the knee, but here thought 
an open operation probably advisable. 
He stated that the approach was best 





Fic. 6-A Fic. 6-B 
Case 3. Flexion contracture of knee secondary to fracture of pelvis with injury 
of sciatic nerve roots. Postoperative photographs (2 years) showing present range 
of motion of knee. 
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made through an external incision just in front of the biceps tendon, 
and that the separation might be completed on the inner side subcu- 
taneously. The capsule was stripped subperiosteally from its insertion. 
Especial care should be taken to strip that portion of the capsule attached 
just above the intercondylar notch. 


TECHNIQUE OF POSTERIOR CAPSULOPLASTY 


The operative technique of posterior capsuloplasty of the knee has 
been as follows: A tourniquet has been used only in the more recent opera- 
tions, but in these it has proved of decided value. An incision about five 
inches long is made over the outer side of the knee, extending from the 
middle of the lateral aspect of the femur just above the condyles to the 
head of the fibula. The skin and subcutaneous fat are dissected away from 
the underlying fascia and retracted, exposing the iliotibial band and the 
biceps tendon. The iliotibial band is sectioned transversely at a level 
about two inches above the joint interval. The biceps tendon is isolated 
for a distance of four inches from its insertion in the head of the fibula. 
The external popliteal nerve which emerges at the posterior surface of the 
tendon near the head of the fibula is identified, freed, and retracted by 
means of a tape. The tendon is then split for a distance of two inches, and 
the two portions divided at different levels and turned back. 
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Fia. 7-A Fic. 7-B Fia. 7-C 
Case 4. Bilateral arthritic contractures of knees. Extension limited to an 
angle of 120 degrees. Knees luxated and painful. Duration four years. 
Fig. 7-A. Photograph of patient standing with the aid of caliper splints at the 
end of four weeks after operation. 
Figs. 7-B and 7-C. Postoperative photographs (2 years), showing patient standing 
and sitting. Patient now does her own housework. 
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This uncovers the lateral os -'\ 
portion of the capsule of the 5 4] 
knee joint. The posterior bor- 
der of the articular margin of 
the lateral condyle of the fe- 
mur can now be identified, and 
an incision is made through 
the capsule at this point open- 
ing into the posterior com- 
partment of the joint. Asharp 
periosteal dissector is now 
introduced and the capsule is 
stripped upward from the 
back of the femur. The in- 
cision is extended upward 
over the external condyle of 
the femur, the outer head of 
the gastrocnemius is sepa- . 
rated, and the subperiosteal | y 
dissection carried to a point p er 
three inches above the joint, ed 
and inward until the midline 
of the femur is reached. a a 

At this point a second = 1 / 
incision, of about the same ; — 
length as the first, is made Fic. 7-D 
over the medial aspect of the _ Case 4. Bilateral arthritic contractures of knees. 
knee, extending from above tension limited to an angle of 120 degrees. Icnee 
the adductor tubercle on the operative x-ray of right knee. 
medial condyle downward to 
slightly below the joint line. The capsule at the posterior margin of the 
joint is incised and the posterior compartment entered. The subperiosteal 
stripping of the posterior capsule is now repeated from the inner side, 
being carried upward and outward until it meets the dissection previously 
made from the outer side. 

A long, broad strip of gauze is then passed through the wound tunnel, 
the ends being brought together at the back of the knee to serve as a re- 
tractor. The knee is now flexed acutely, and the posterior structures re- 
tracted, so as to give a view of the lower end of the posterior surface of the 
femur. It is usually impossible even yet to completely extend the knee, 
and it is the tight capsular structures that still remain attached to the femur 
in the region of the intercondylar notch which constitute the impediment. 
These must be completely freed by subperiosteal dissection, and at the 
close it should be possible to see the entire trigonum of the femur, the 
femoral condyles, and the joint space widely open from side to side. 

The knee can now be straightened by gentle manipulation. It is 
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necessary to stretch the contracted soft parts at the back of the knee and to 
break up whatever adhesions exist within the joint. The knee should be 
hyperextended and maintained in this position for two or three minutes, 
in order to make sure that complete correction of the deformity has been 
obtained. With the knee extended, the external popliteal nerve should 
be palpated to be sure that it has not been put under too great tension. If 
the nerve appears tight, it should be freed to well beyond the neck of the 
fibula. We have had transient paralyses of the external popliteal nerve in 
three cases, resulting, we believe, from too rapid stretching of the nerve, 
and we consider that by precautions at this time this complication may be 
avoided. 

The tourniquet is now removed and the bleeding arrested. This is 
not very abundant, and presents no particular difficulties, with the excep- 
tion of one vessel in the region of the intercondylar notch which is rather 
troublesome to ligate. The wounds are now closed. The ends of the 
biceps tendon are approximated in an elongated position and sutured with 
chromic gut. The edges of the fascia are drawn together loosely, and the 
skin margins approximated carefully. Practically all dead space is obliter- 
ated when the knee is extended. Nevertheless, there is often considerable 
serous drainage, and a large dressing is required. The knee is fixed in the 
extended position by the application of a plaster casing, extending from 
the toes to the groin. This should be bivalved immediately and the two 
halves slightly separated in order to allow room for swelling. 


POSTOPERATIVE TREATMENT 


At the end of one week, the plaster casing is removed during the day 
to permit motion of the knee, but is reapplied at night. Physiotherapy, 
including baking, massage, and active voluntary exercises, is instituted. 
The swelling in and about the knee quickly diminishes, and the range of 
painless motion increases rapidly. At the end of four weeks a knee caliper 
brace to maintain extension of the knee is applied and weight-bearing 
allowed. Exercises to increase the motion of the knee joint and to strength- 
en the quadriceps muscle are continued. As soon as the patient has 
developed sufficient muscular power to be able to actively extend the knee, 
usually at the end of about eight weeks, weight-bearing without the brace 
is permitted for gradually increasing periods. 

There is a definite tendency for the flexion deformity of the knee to 
recur, due largely to the weakened state of the quadriceps muscle, the 
result of long continued stretching and lack of use. This tendency must be 
resisted vigilantly. We have found it sufficient to employ a bivalved 
plaster casing, holding the knee in the position of complete extension, 
which is worn at night for the first six months while active use without 
restraint is permitted during the day. As soon as a strong quadriceps 
muscle capable of counterbalancing the active hamstring muscles has been 
developed, this precaution may be discontinued. 
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RESULTS 


The first operation of posterior capsuloplasty was performed in March, 
1924. Since then it has been performed on twenty-one knees in a total of 
fifteen patients, bilateral operations having been necessary in six cases. 
With the exception of two patients in whom the flexion contracture was of 
postural origin,—in one instance secondary to fractures of the pelvis and 
of the transverse processes of the fourth and fifth lumbar vertebrae with 
injury of the sciatic nerve roots, and in the other secondary to an old un- 
united fracture of the neck of the femur,—all of the patients operated upon 
have had contractures resulting from 
arthritis of the infectious or atrophic 





Fig. 8-A Fic. 8-B 


_ Case 5. Bilateral flexion contractures of knee due to arthritis. Pre-opera- 
tive photographs showing limit of extension (angle of 110 degrees by arthrome- 
ter) and of flexion (angle of 80 degrees); range of motion approximating thirty 


degrees. 


types. In every instance the patient has had careful medical and ortho- 
paedic treatment before operation, and as nearly as could be ascertained, 
the disease itself has been quiescent for at least six months. All of the 
flexion deformities were of long standing, many of several years’ duration. 
The patients with bilateral deformities had been confined to bed or to a 
wheel chair for periods varying from 
one to six years. Corrective pro- 





Fig. 8-C Fig. 8-D 
Case 5. Bilateral flexion contractures of knee due to arthritis. Postopera- 


tive photographs (1 year), showing range of extension (angle of 180 degrees by 
arthrometer) and of flexion (angle of 90 degrees); total range of motion ninety 


degrees. 
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cedures, with the aid of various types of mechanical devices and splints, 
had been tried repeatedly in every case without results. 

In all cases the operation has been successful in overcoming the con- 
tracture, and in bringing the knee into a position of complete extension. 
Subluxation has been reduced, but 
not entirely corrected. This has had 








Fig. 9-A Fia. 9-B 


Case 7. Bilateral arthritic contracture of knees. (Duration 2 years.) 
Pre-operative photographs showing range of motion. Flexion angle of seventy- 
five degrees. Extension angle of 125 degrees; total arc of motion, fifty degrees. 


little effect upon the recovery of function. The postoperative discomfort 
has been slight and the recovery of function rapid. The majority of the 
patients have been observed over a period of several years and in no case 
has there been any serious recurrence of the deformity. As a result of the 
operation, the range of motion in the knee has been increased from one- 
third to one-half in all but two cases. In no instance has it resulted in a 
decrease of the arc of motion. Although there has been an increase in the 
lateral motion of the knee immedi- 
ately following operation, this has 
always disappeared, and in the end 





Fic. 9-C Fic. 9-D 


Case 7. Bilateral arthritic contracture of knees. (Duration 2 years.) 


Postoperative photographs showing range of motion (7 months). Flexion angle 
of ninety degrees, extension angle of 180 degrees; total arc of motion ninety 
degrees. 


the knees have been straight, painless, and without lateral instability. 
In regard to function, the results have been better than those we had 
obtained in similar knees by other methods. 


BAD RESULTS 


One patient died twenty hours following operation. She was a frail 
woman with bilateral contractures of arthritic origin. Posterior capsulo- 
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plasty was performed on one knee and at the same time the other knee was 
corrected by manipulation. She showed no ill effects from the operation 
until eight hours later, when she suddenly became comatose and in spite of 
all treatment, including blood transfusion, gradually grew worse and died 
without regaining consciousness. There was no evidence of shock, nor is 
the operation shocking. There were grounds for ascribing the death to 
embolism or to a cardiac complication, and it was also learned that eight 
months before the operation, the patient had been found unconscious in 
bed and had nearly died without any explanation of the condition ever 
having been discovered. 

There have been slight injuries of the external popliteal nerve with 
resulting foot drop, lasting from one to two months in three cases. In 
each of these instances the paralysis appeared immediately after operation, 
and was due apparently to overstretching of the nerve when the knee was 
suddenly extended. In the later operations we have always taken the 
precaution of palpating the nerve after the knee was extended and, in case 
it appeared tense, of freeing it to well below the neck of the fibula. We 
































Fig. 10-A Fic. 10-B 
Case 8. Arthritic flexion contracture of knee. (Duration 10 years.) A. 
Pre-operative x-ray of knee showing extent of joint damage. 8B. Postoperative 
x-ray of knee (3 months). 
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Fig. 11 


Case 9. Bilateral arthritic contracture of knees. (4 years 
duration.) Pre-operative x-ray of right knee, showing thinning 
of joint cartilage and proliferative changes about patella. The 
knee was straightened by posterior capsuloplasty and a useful 
range of motion obtained. 


have had no further trouble of this nature since adopting this procedure. 
Although several of the contractures were practically to a right angle, we 
have never seen the slightest evidence of vascular disturbance in the foot 
following the operation. 

We have never operated on both knees at one sitting until recently, 
and the result in this case, the last one operated on, was an unintentional 
osteotomy of both femurs. In this case we set out to do both knees, and in 
order to reduce the length of the operation took the short cut of not making 
the usual medial incisions. It is impossible to thoroughly free the posterior 
capsule through an external incision alone, and it was therefore necessary 
to use more force in manipulating the knee than usual. The bone was very 
much atrophied, and both femurs fractured above the condyles, a fact that 
was only revealed by the routine postoperative x-rays. Actually, there is 
every reason to expect that the end result in this case will be satisfactory, 
although this is not said with the intention of excusing the accident. The 
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Fic. 12 


Case 12. Arthritic contracture of knee. (7 years duration.) Pre-opera- 
tive x-ray showing posterior luxation of tibia and thinning of joint cartilage. 
This knee was subsequently straightened by posterior capsuloplasty. 


experience points to the advantage of operating upon only one knee at a 
time, and of doing a thorough dissection. 


CONCLUSIONS 


From present experience the operation of posterior capsuloplasty ap- 
pears to offer an effective method for overcoming certain resistant flexion 
contractures of the knee, especially those resulting from chronic arthritis. 
It not only brings about complete extension of the knee, but usually results 
in an increase of the range of motion. Mobilization of the knee may be 
begun as early as one week after the operation and, in contractures due to 
arthritis, this is an advantage over osteotomy. It is indicated only in 
severe contractures and when more conservative methods of correction 
have been tried without success. 

In patients with chronic arthritis the operation should be performed 
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only after the disease process has become quiescent and when the general 
physical condition is good. 
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DISCUSSION 


Dr. Davin Siiver, Pittsburgh, Pa.: The subject presented in this interesting paper 
is a most timely one. ‘Too little attention by far has been paid to the réle of the capsule 
in joint contractures in general. Perhaps this has been due partly to the fact that the 
methods heretofore employed for the correction of these contractures, namely, forcible 
correction under anaesthesia and gradual correction by means of casts or splints, have 
not required a differential diagnosis of the particular tissues involved. It is clearly 
possible, however, to estimate with reasonable accuracy the part each structure plays 
in the contracture and this should be done for both scientific and practical reasons. 

In all the arthritides, the capsule is involved in the inflammatory process and in 
contractures of this type it may reasonably be suspected of playing a leading rédle. 
General soft tissue and muscular changes usually yield readily to moderate force con- 
stantly applied after the method of Wolff, but when the capsule is especially involved, a 
point in correction is finally reached in many cases, when the resistance it offers is too 
great to be overcome in this way. The evidence now at hand seems sufficient to prove 
that the operative correction of this factor in the contracture is the logical procedure. 

The free exposure used by Dr. Wilson gives ready access not only to the affected 
portion of the capsule but also to the tendons of the shortened muscles he finds it neces- 
sary to lengthen; it further permits ready inspection of the external popliteal nerve. 
This may be advisable in the more severe cases. A free exposure possesses the advantage 
at this stage in the investigation of the problem of permitting a more accurate deter- 
mination of the relative importance of the various factors in the contracture, thus per- 
haps making possible a later simplification of technique. Furthermore, it is doubtless 
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safer for us all to separate the capsule through an incision until a sufficient knowledge 
of the conditions to be met and the technique called for has been acquired. While not 
at all meaning to deny the necessity for an open approach in some cases, my experience 
convinces me that it will prove unnecessary in the majority at least. Naturally this 
does not apply to those in which some other procedure requiring an incision is to be 
carried out. Simple tenotomy, including that of the Z type, however, does not ordinarily 
require this. After two years of additional study of the problem, it is now my opinion 
that, when one has become accustomed to the technique of subperiosteal separation 
of the capsule by the use of the open method, the procedure can be carried out sub- 
cutaneously on the posterior aspect of the knee just as easily and safely as in other joints 
and also that the subcutaneous method will usually be found sufficient here as well when 
operative correction is preceded, as it always should be in order to avoid nerve and 
vessel complications, by effective gradual correction of the other contracted tissues. 
When, in using the gradual method, outward rotation of the tibia begins to develop as 
extension progresses, a point to which Yount has called attention, subcutaneous division 
of the iliotibial band, and of the biceps also if necessary, should be performed as a pre- 
liminary measure. As far as the danger of subcutaneous separation is concerned, no one 
hesitates to perform a subcutaneous osteotomy for the correction of knock-knee, al- 
though in this procedure the cutting edge of the osteotome is directed at right angles to 
the shaft of the femur, hence at right angles to the vessels, and moreover it is difficult or 
impossible to insure that the edge does not project beyond the periosteum. In sub- 
cutaneous subperiosteal separation, on the other hand, the edge of the osteotome or 
elevator is parallel with the shaft of the femur, hence parallel with the vessels, and no 
difficulty is experienced in keeping it subperiosteal. 

There is only one point in which my experience leads me to differ from Dr. Wilson, 
and that is as to the advisability of complete correction of deformity at the time of 
operation. His technique assures such a satisfactory separation of the proximal attach- 
ment of the capsule, that it is hard to see any advantage, while on the other hand, there 
is obvious danger as, indeed, his early results demonstrate, in forcing the knee down at 
once into the fully extended position and immobilizing it in this position. It seems to 
me the wiser procedure in all cases presenting a contracture of forty-five degrees or more 
is not to attempt to straighten the knee fully during the operation, but to bring it down 
into a position of slight flexion and then correct this by the gradual method during the 
first few days of convalescence. 

Since my paper was presented in 1926, only four cases of flexion contracture of the 
knee have required operative interference. Three of these were simple uncomplicated 
cases, but the fourth had several interesting features which seem to justify a brief report: 

The patient was a child, six years old, who had presented signs of a chronic non- 
tuberculous arthritis about the end of the first year. Routine clinical and tissue exam- 
ination failed to reveal the type of organism. The course of the affection was unusually 
tedious with a constant tendency to the development of a flexion contracture. After 
the complete subsidence of the inflammation, the most careful and persistent efforts by 
all the usual methods failed to correct the flexion or to yield any useful degree of motion, 
the joint finally presenting extension to 155 degrees and flexion to 135 degrees, with 
moderate subluxation. The radiograms indicated that no gross bony change had 
occurred. Examination showed that flexion was limited chiefly by shortening of the 
rectus femoris, while the resistance to extension was apparently capsular. Observation 
of the case suggested that, while the arthritis was undoubtedly the primary cause of the 
capsular contraction, deficient growth due to the long continued fixation at such an 
early age must have been an important factor in the shortening of this structure as well 
as of the rectus femoris. Subcutaneous subperiosteal separation of the proximal attach- 
ment of the posterior capsule was performed from the outer side only, particular care 
being paid solely to the separation of the fibers attached in the region of the inter- 
condyloid notch. This simple procedure was carried out easily and quickly, and it was 
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at once possible to bring the knee into full hyperextension, a very satisfactory correction 
of the subluxation being also secured. 

The chronic arthritides seem to offer a particularly suitable field for this procedure. 
Dr. Wilson is fortunate in having access to a large number of these cases and will be able, 
I hope, to test the value of the procedure in other joints besides the knee. I feel that 
much can be hoped for from its use in some of the finger distortions of this group and 
expect to have something to report on this phase of the problem by next year. 
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INSTRUMENTS FOR MAKING CURVED HOLES 
IN CERTAIN BONES 


BY PHILIP LEWIN, M.D., CHICAGO 


In view of the fact that there is no drill point for making curved holes, 
the writer has devised the instruments illustrated in Figure 1. They are 
especially useful to facilitate making suture holes in certain bones, especially 
the patella and the bones of the foot and wrist. 

Three sizes of this instrument should be on hand. The small size is 
the ordinary Backhaus clamp*, “June bug” or towel clip. The next 
two sizes are made by modifying a large Kocher and an eight-inch forceps. 
Any good brace maker or instrument maker can detemper the instruments, 
curve the prongs to the proper shape, and grind them to the proper size. 
They are then retempered and nickel-plated or chrome-plated. Concerning 
the ends or points of the prongs, it is advisable to have one instrument with 
points like drill points, and another with eyes in the ends. Putting eyes in 
the ends weakens the instrument very much. If one desires to use the 
instrument in the tibia, femur, or humerus, he can drill through the cortex 
at two points when the special instrument can be inserted. 


*See Journal of American Medical Association, LXX XI, 393, August 4, 1923. 











Fia. 1 
Substitute instruments for curved drill points (one-third actual size). 
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A CASE OF CONGENITAL TALIPES CALCANEOVALGUS WITH 
A STRANGE DEVELOPMENT OF THE ASTRAGALUS* 


BY HARALD NILSONNE, M.D., STOCKHOLM, SWEDEN 


First Assistant to the Orthopaedic Clinic of Karolinska Institutet, Stockholm 
Service of Prof. Patrik Haglund 


The following case presented the clinical picture of an ordinary though 
well marked congenital talipes caleaneovalgus, but on x-ray examination 
revealed exceedingly peculiar changes, particularly of the astragalus. 
These changes were studied in greater detail at operation and by histological 
examination. 


REPORT OF THE CASE 


(6768.) Boy, born February 8, 1921; normal delivery. At birth the left foot was 
in the position of typical pes calcaneus. The boy commenced to walk at the age of 
fourteen months, but walked then on his heel. 

He was admitted to the clinic on October 3, 1922. The condition was then as 
follows: General condition was satisfactory. The left foot was in a position of typical 
calcaneovalgus, the Achilles tendon lying just behind the external malleolus. Plantar 
flexion of the foot was possible to 100 degrees, the dorsal flexors then feeling markedly 
tense. The foot could be flexed dorsally until the back of the foot touched the leg; no 
inversion was possible, but eversion to extreme position. 





Fie. 1 


*Paper read before the Congress of the Northern Orthopaedic Society in Helsingfors, 
Finland, 1928. 
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A radiogram of the foot 
(Fig. 1) showed the astragalus to 
be strangely changed. Its mid- 
dle part shows ordinary bone 
structure and shape, but the 
head and the posterior process 
show marked changes,—the bone 
structure shows small patches of 
unevenness with lighter lines and 
areas alternating with patches 
obviously denser, the latter being 
of greater density than the rest 
of the bones of the foot. The 
posterior process appears to be 
enlarged in a mushroom-like 
fashion. Fig. 2 

The foot was corrected by 
manipulations under anaesthesia on October 3 and November 1. On the latter occasion 
a small portion of the anterior part of the astragalus was excised for closer examination. 
(The histological examination showed, in the main, the same appearance as the specimen 
obtained in 1927, as described below.) 

Patient was discharged on November 14 with the foot corrected and provided with 
a splint for wear at night and Lange’s instep. 

Patient was readmitted to the clinic on July 19, 1927, on account of marked recur- 
rence of the foot deformity. The foot was then almost ankylosed (could be tilted only 
slightly to and fro) in a position of marked calcaneus nearly forty-five degrees above the 
horizontal plane, and marked valgus position (Fig. 2). He walked only on the heel, the 
rest of the foot pointing upwards. 

A radiogram (Fig. 3) shows an astragalus that in relation to the calcaneus seems to 
be somewhat larger than normal. It is smallest in its middle part, while the head, as 
well as the posterior process, is enlarged in a slightly mushroom-like fashion. In the 
posterior part, the bone structure is slightly mottled; the same appearance, though more 
marked, is observed in the anterior part. The outline in front is flattened out in a 
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clearly bowl-like fashion and with a slightly nodular rough- 
ness. At the anterior upper corner of the scaphoid there is a 
rounded shadow, the size of a pea. 

On July 20 an astragalectomy by Whitman’s method was 
performed by the author. 

A lateral curved incision was made. Peronei were dis- 
placed forward. The ankle joint was exposed. The astraga- 
lus was found to be markedly changed, with a finely nodular 
surface in the anterior part, which first gave the impression of 
being a chondroma. The astragalus was removed, which was 
rather a difficult proceeding as it was fitted very tightly. The 
ankylosis in the ankle joint appeared to be occasioned by the 
posterior part of the astragalus being too large in relation to 

‘ the malleolar fork, giving rise here to a kind of firm wedging. 
Fic. 4 The astragalus measured four and one-half centimeters in 
length, three centimeters in breadth and two centimeters in 
height (Fig. 4). Its shape was markedly changed, the normal architecture of an astraga- 
lus being barely indicated. Only the trochlea had a fairly normal shape, although its 
surface appeared to be prismatically cut. The whole anterior part was enlarged and the 
cartilaginous covering finely nod- 
ular; the same applied to the pos- 
terior part, though not so well 
marked. After removal of the 
estragalus, a similar roughness 
was observed to a certain extent 
on the articulated surface of the 
tibia and the scaphoid. The op- 
eration was completed as a 
Whitman’s astragalectomy. The 
whole limb was put in plaster. 
August 6. Stitches were re- 
moved. The margins of the 
operation wound were partly 
necrotic. Complete plaster was 
applied with window over the 
operative area. 
Fig. 5 September 17. Foot plas- 
ter applied for walking practice. 
October 7. Plaster cast made for an unarticulated foot-case. Foot put in plaster. 
November 24. Discharged. The foot is in mean position apart from slight 
valgus position of the calcaneus. The ankle joint allows painless flexion-extension to 
about ten degrees; no inversion or eversion (Fig. 5). 





HISTOLOGICAL EXAMINATION 


The astragalus is ossified to an extent approximately corresponding to the age. 
The cartilage covering the bone has an average thickness of three to five millimeters. 

Histological examination shows an exceedingly peculiar cartilaginous tissue. There 
seems to be no question, however, of any chondromatous tissue, as thought at first. 
In the cartilage there is a great aggregation of big endoplasm ‘‘balls”’*, most numerous 
and largest as one approaches the ossification zone, which is arranged very disorderly. 
With Hansen’s connective tissue staining (fuchsin-picric acid) the collagen in the exo- 
plasm is found to be stained to normal extent (Fig. 6). The exoplasm in the endoplasm 
“balls”, on the other hand, is nowhere stained by the fuchsin, proving the entire absence 

*Terminology according to Hansen-Higgkvist; See Broman—Higgkvist, Lirobok 
i Histologi, Bonniers, Stockholm, 1928. 
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of collagen. On staining with methylene blue, the whole cartilaginous tissue is found to 
be markedly pervaded by chondrin (Fig. 7), and in this compact chondrin structure the 
endoplasm cells appear beautifully defined, somewhat different in size, and partly with 
The bony trabeculae bordering on the ossified area have 


poor definition of the nuclei. 
indicating 


in several places a central cartilaginous nucleus—without areas of endoplasm 
an endochondral ossification in progress. 


r 
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There is nowhere any necrosis or signs of present or past inflammatory process. 

A portion of the tibial cartilage was also examined, but nothing but hyalin cartilage 
tissue with a sparing amount of endoplasm was found there. 

My sincere thanks are due to Prof. Higgkvist for his kind help with the histological 


examination. 
CONCLUSION 


This is, then, the case of a boy who had a talipes caleaneovalgus of 
congenital origin. The malposition was noticed at the time of birth. 
When a little more than one and one-half years old he was examined in our 
clinic for the first time, the caleaneovalgus position being then marked, 
and exceedingly strange changes in the astragalus being detected by x-ray 
examination. The foot was corrected, but five years later it exhibited a 
marked recurrence of the trouble and the ankle joint is now practically 
ankylosed. The astragalus seems to be too large for the rest of the foot. 
The posterior process and also the head of the bone are enlarged in a 
mushroom-like fashion, and show on the x-ray film an uneven outline and a 
mottled structure. Operation revealed astragalus markedly nodular in 
the anterior and posterior parts, an appearance simulating a chondroma. 
Similar changes were also indicated on the articulated surface of the tibia 
and the scaphoid. These changes might possibly be explained by the 
correction carried out five years earlier (e.g. fractures), but against this we 
have the fact that the x-ray picture showed, in the main, the same changes 
even before the first treatment. 

One cannot help thinking that the changes present here might have a 
certain connection with juvenile growth disturbances, such as Kohler’s 
disease in the scaphoid and that of Legg-Perthes-Calvé-Waldenstrém in 
the head of the femur. The fragmentation and the partly denser bone 
structure are points in common. The skeletal affection here, however, has 
been observed at an age when these common growth disturbances are 
unknown and, furthermore, the histological appearance does not tally. 

We seem to be dealing here with entirely unknown changes in the 
skeleton,—at least the author has not been able to trace anything like it in 
the literature. The histological examination does not point to any tumor- 
ous tissue, nor does one find any necrosis or signs of inflammatory process. 
Ossification does not seem to be inhibited but disarranged, particularly the 
ossification zone. A strange feature is the abundant aggregation of endo- 
plasm “balls”. The whole cartilaginous tissue is pervaded in the normal 
manner by chondrin, but the exoplasm contained in the endoplasm “balls”’ 
is entirely lacking in collagen and, therefore, resembles histologically the 
hyalin fiberless cartilage laid down at an early stage during embryonic life, 
where the collagen is exceedingly sparing in amount or not at all developed. 
Whether there is a question here of cartilage remaining from an embryonic 
stage, or a disturbance in the growth simulating a fiberless embryonic 
cartilage, can scarcely be ascertained; yet one might venture to suggest 
that it is a question of embryonal tissue elements partly fixed in the tissue. 
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A POSTOPERATIVE SPLINT FOR HALLUX VALGUS 


BY CHAS. F. CLAYTON, M.D., FORT WORTH, TEXAS 


The Silver operation leaves nothing to be desired in the surgical treat- 
ment of hallux valgus; yet for want of a satisfactory apparatus to maintain 
overcorrection during convalescence much of the benefit of the procedure 
may be lost. Several years ago, having seen no satisfactory appliance for 
this purpose, the author designed the one shown in the accompanying illus- 
trations. Having used it since that time with complete satisfaction, and 
having to this time seen no other that meets the requirements, he is submit- 
ting it for publication to the profession. In addition to retaining the great 
toe in any degree of correction desired, this splint fits the foot and is com- 
fortable. It can be made of any sheet metal, duralumin perhaps being the 
most desirable. The lining is of one-eighth inch white felt, and is changed 


as often as necessary. 


Fic. 1 


Splint applied to foot recently oper- 
ated upon, showing how pressure on Fia. 3 


incision is avoided. . : 
Dorsal view, showing great toe held 


in overcorrected position. 


Fia. 4 
Fia. 2 View of splint, showing outlines and 
Lateral view of splint applied. construction. 
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THE RESULTS OF SPINE FUSION FOR SCOLIOSIS* 


BY SAMUEL KLEINBERG, M.D., NEW YORK 


{ It appears timely that we review the results of operative fixation of the 
spine in structural scoliosis and, in the language of the merchant, “take 
stock” of our successes and failures. Though the fact is well known, it is 
pertinent to reiterate that we do not have exact knowledge of the primary 
etiologic factor, nor of the mechanism of scoliosis in the large majority of 
cases. There are definite causes as,—infantile paralysis, rickets, empyema, 
torticollis, congenital vertebral malformations, persistent faulty posture, 
organic neurological diseases, and so forth; but all these cause only about 
twenty-five per cent. of the total number, leaving a distressingly large 
group in which the pathogenesis of the lateral curvature is, to say the least, 
confused and doubtful. 

We know further that sixty to seventy per cent. of the cases of struc- 
tural scoliosis can be successfully treated by one or another variety of the 
conservative methods, encompassing the use of braces, corsets, and develop- 
mental and corrective exercises. But the fact remains that some cases 
treated successfully for several years, later become worse. In other cases 
the deformity progressively increases in spite of most careful treatment and 
supervision. In still others,—for example rachitic cases, the deformity in 
very early childhood becomes severe and is manifestly not amenable to 
conservative measures. And lastly, in patients with high dorsal and cervi- 
codorsal scoliosis the situation of the deformity precludes, with the present 
means at our command, effective application of any corrective apparatus 
or splint. Consequently, because of our lack of information of the basic 
and essential etiologic factor and our inability to influence or control it, and 
because with the ordinary methods employed many patients do steadily 
grow worse, the pendulum of treatment has, in the last ten years, swung 
to the side of operative intervention, in the hope that fixation and ankylosis 
of the deformed vertebrae will arrest the progress of the deformity, and 
give a measure of assurance for the future welfare of the patient with 
scoliosis. It is in this attitude that the writer approaches an analysis of 
the cases of scoliosis upon which he has performed a spinal fusion. 

The reason for undertaking to perform spinal fusions for scoliosis was 
not a conviction that the progress of the deformity of the spine and trunk 
would necessarily be arrested by this procedure, but because of the fact that 
in at least ten to twenty per cent. of the cases the deformity could not be 
controlled by the ordinary methods; and with the hope that spinal fixation 
might so affect the primary deforming factor that the curvature could be 
prevented from increasing. Thus the majority of the patients operated on 


*Read before the American Orthopaedic Association, Washington, May 3, 1928. 
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were of the severe or moderate types, in which there was reliable evidence, 
in the history or in the physical appearance of the back, that the deformity 
was increasing. Some cases without increasing deformity were operated 
upon on an experimental basis, to study the effect of the fusion in the 
simpler and more easily controlled lesion. 


OPERATION 


The type of fusion performed takes advantage of the procedures 
described by Dr. Hibbs, Dr. Albee, and Dr. Forbes. As this work was 
begun on cases with marked deformation of the vertebrae, it was learned 
early that it was frequently impossible and dangerous to attempt to carry 
out all of the details of the Hibbs fusion on the convex side of the curve. 
The bones are so deformed that it may be impossible to identify or to reach 
the small articulations on the convex side. Consequently the suggestion of 
Albee was adopted, and a long and strong bone graft is used in addition to 
carrying out the steps of the Hibbs method as far as may be feasible in the 
individual case. 

The bone graft has several obvious advantages: (1) It acts as a strong 
internal splint which helps to maintain the correction while waiting for the 
consolidation of the operated vertebrae. (2) It acts as a stimulant to new 
bone formation. (3) The graft is a scaffold upon which and into which is 
deposited new bone. Beef bone has been used in preference to the autog- 
enous graft because it can be prepared in advance and so will have the 
desired length, thickness, and curve, and its use obviates the additional 
operative time, trauma, and shock incident to the removal of a segment of 
the tibia. 

Recently a variation in technique was instituted. This was described 
by Dr. Armitage Whitman before the Orthopaedic Section of the American 
Medical Association at its meeting in 1927. In the cases with razor-back 
scoliosis and marked backward projection and angulation of the ribs on the 
convex side of the curve, large segments are removed from five of the most 
deformed ribs. This preliminary operation materially reduces the deform- 
ity of the back and yields a fine cosmetic improvement. The segments of 
the ribs are preserved and used as grafts at the spine fusion. As it is 
desirable to have a wide area of ankylosis, Dr. Forbes’ method of dividing 
each spinous process into a fan-shaped series of segments is used. These 
are distributed over both sides of the posterior arches of the vertebrae. 
Thus, in a spine fusion the posterior arches of the vertebrae are denuded, 
the articulations are scarified, segments of bone from the laminae are 
elevated and placed across the interlaminar spaces. A large beef bone 
graft (or rib grafts) is then inserted on the concave side of the curve, and 
the procedure is completed by splitting each spinous process into five or six 
fragments, obtaining thereby an extensive contact between adjacent 
vertebrae and between the graft and normal bone. 

The selection of the area to be fused is a very important matter. 
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Theoretically the primary curve should be fixed. But it is often impossible 
to determine which is the primary and which the compensatory curve. Ina 
simple curve of the dorsal or lumbar areas, the respective vertebrae are na- 
turally operated on. In a long C or total dorsolumbar curve, the operation 
should extend from the upper or mid-dorsal region to the sacrum. But ina 
compound curve it may be impossible to decide which is the primary curve; 
in such an instance the dominant curve or the more deformed segment 
should be fused. In operating in any section, the fusion should extend 
beyond the limits of the curve to normal or at least transitional vertebrae. 
In the case of a paralytic scoliosis, the dorsal and lumbar vertebrae should 
be fused to stabilize satisfactorily the whole spine. In the majority of 
instances, it will be found necessary to fuse the dorsal area. As there is 
normally comparatively little motion here, the mobility of the back will 
not be disturbed much by the fusion. It is noteworthy that in not a single 
instance of spine fusion has one of the author’s patients complained of 
stiffness of the back. 

Appreciating the complexity of the deformity of scoliosis and the multi- 
plicity of structures involved, we know that no single procedure, not even a 
spine fusion, would by itself render the best results. The spine fusion is 
with us a phase, albeit a very important one, in what we believe to be a 
thorough and comprehensive system of treatment, which represents prob- 





Fic. 1 
Sarah E., fifteen years old. November ]"f" Same patient as in Fig. 1. January 
6, 1925. Idiopathic scoliosis, deformity 27, 1926. Postoperative x-ray picture. 
increasing. This picture shows the curve Shows reduction of curve by frame treat- 
of the spine before treatment was begun. ment, and a beef bone graft on the con- 


cave side of the curve. 








SPINE FUSION FOR SCOLIOSIS 69 


ably the most convenient form of management of the resistant and increas- 
ing types of scoliosis, and which, we are hopeful, will in the future prove to 
be the most desirable treatment for all forms of lateral curvature. 

This system of treament has been practised on the First Orthopaedic 
Division of the Hospital for the Ruptured and Crippled, service of Dr. 
Royal Whitman, for about nine years. It is begun with a period of four to 
eight weeks of recumbency on a convex frame with traction. This is 
followed by a spine fusion, and further rest on a convex frame for six to 
eight weeks. The patient is then discharged from the hospital wearing a 
non-removable plaster jacket which is changed about every two months, 
and at the end of nine to twelve months is replaced by a celluloid corset to 
be worn for a year. During the first pre-operative stage or period of cor- 
rection, the patient lies on the convex frame continually. As a result of the 
posture of hyperextension, the complete relaxation of the tissues, and the 
pressure of the tight canvas against the deformed ribs, the asymmetry of the 
back is reduced, the appearance of the back is improved, and the expansion 
of the chest is greatly increased. Longitudinal traction is applied to the 
head and to the pelvis. With the elimination of the force of gravity as a 
deforming factor, the traction rapidly reduces the curvature. At times it is 
helpful to use lateral traction in a single direction in a long curve, or in 
opposite directions on the thoracic 
and lumbar areas in a double curve. 

In addition, the patient is instructed 
to exercise both arms and legs, and 
receives daily massage of the back and 
limbs to maintain the tone of the 
muscles. At first two or three pounds | 
of traction are used on the head and 
twice this amount on the pelvis; the | 
total pull is increased rapidly to fifty 
or even seventy pounds. This treat- 
ment is practically painless, causes no 
inconvenience except for the restric- 
tion incident to continuous recum- | 
bency, and in four to eight weeks, de- 
pending on the flexibility of the spine 
and the degree of the deformity, re- 
sults in the maximum potential cor- 
rection. Then the spine fusion is | 
performed. F 

Following the operation, the pa- Fia. 3 
tient is kept in an ordinary bed for ten Same patient as in Figs. 1 and 2. This 
days to two weeks to allow for com- Picture was taken on October 20, 1927, 

3 ‘ . nhearly two years after the spine fusion. 
plete healing of the wound. She is Shows part of the graft still unabsorbed, 
then replaced on the convex frame and solid bony fusion of the operated 

‘ ‘ vertebrae on the concave side of the 
and traction reapplied, so that the curve. 
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bony consolidation may take place with the spine in the position of greatest 
improvement. At the end of eight weeks, the patient is taken off the 
frame and a plaster-of-Paris jacket is applied. The support by a non- 
removable jacket is maintained for nine months to a year, and then the 
jacket is replaced by a celluloid corset. The corset is worn day and night 
for several months, then only during the day. At the end of about a year, 
it may be left off and no further support is needed. Corrective spinal 
exercises have no place in this scheme of treatment. 

The operation of spine fusion is a serious and difficult procedure, and 
should be performed only by those who have acquired the requisite skill 
through a long period of apprenticeship, and have mastered the technique. 
The operation should be performed rapidly and only when an expert 
anaesthetist is available. It should rarely take over an hour. The opera- 
tion is, even under the most favorable circumstances, a shock to the system, 
and the physical depression of the patient is minimized in direct proportion 
to the experience of the surgeon, the caution of the anaesthetist, and the 
gentleness of the assistants. The author makes a special point of explaining 
to new assistants the various steps of the operation, their part in the per- 
formance, and continually reminds them to be gentle. Recently he 
adopted the slogan of Dr. D. Hayes Agnew who exhorted his assistants to 
treat the tissues “lovingly”. In the last three or four years, it has seldom 
happened that the postoperative depression lasted more than two or three 

, days. In the author’s 
series of ninety cases, 
there was one death. 
That was in a boy who 

yas extensively para- 
lyzed, with an extreme 
deformity of the spine 
and chest, and who 
was thin and pale and, 
in general, a poor op- 
erative risk. He died 
on the fifth postoper- 
ative day from severe 
acidosis. A postopera- 
tive rise of tempera- 
ture of one to three 
degrees may be ex- 
pected. This lasts sev- 
eral days and rapidly 
recedes to normal. The 


’ ulse is accelerated for 
Photomicrograph of part of a beef bone graft removed P f ph A 
three months after spine fusion. Shows living tissue (a) several days. There is 
invading the graft. The light areas consist of living, very usually some pain in 

cellular tissue. The dark areas are bone. Magnification, 
10 diameters. the back. On the 


‘ 
i 
; 
' 
| 
i 





Fia. 4 








SPINE FUSION FOR SCOLIOSIS 


Fia. 5 


High power (X 100) photomicrograph of section a in Fig. 4. Shows (a) living, 
very cellular tissue; and (6) bone graft. Some of this bone may be newly formed 
and living tissue. 
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fourth or fifth day the patient is comfortable, and thereafter the convales- 
cence is uninterrupted. There have been no infections in the series of the 
author. 
CRITERIA OF THE RESULTS OF SPINE FUSION 

In judging the results of spine fusion for structural scoliosis, we desire 
first to know whether the operation has any unusual risks. Scoliosis is not 
a death-dealing condition, and even though only a small per cent. of the 
very severe scoliotic patients live to old age, the life expectancy of these 
patients is a long one, and we have no right to advise a procedure which 
per se threatens life. Spine fusion in competent hands has no greater risk 
than any major bone operation, and need not be approached with undue 
apprehension. Furthermore, the operation leaves no permanent systemic 
disturbance and it causes no muscle weakness of the back. It does leave 
a scar which, in the carefully performed operation, is linear and not of 
serious consequence. 








tL 
* ——— fusion was performed by the 
author in the majority of 
cases to check an increasing 
deformity. In a small percent- 
Afar Prati L Re 
2 2 age it was done to prevent 
further increase of the curve, 
the patient of backache. The 
- effects of the operation must 
me therefore be judged on the 

section of the most deformed ribs, showing the re- 
duction of the asymmetry of the back. complish. Thus, if in a case of 
severe scoliosis in which there 
by the spine fusion, then the operation is successful, even though the curve 
has not been reduced, nor the appearance of the back improved beyond 
what these were at the termination of the pre-operative corrective stage. 

Excellent signifies arrest of the deformity as judged from com- 
parative x-ray pictures, satisfactory appearance of the back, and relief of 
backache if there had been any, 
but a doubtful or slight increase in the curve. 

Failure means a distinct increase in the deformity. 

This review was concluded in March 1928. The first fusion for scolio- 
cases, varying in ages between five and thirty-five years. Sixty-one 
patients were females and twenty-nine males. Of this number, sixty-five 
were idiopathic, thirteen paralytic, seven rachitic, and five congenital in 


The operation of spine 

and in a few cases to relieve 

Horizontal tracing of back before and after re- heats of what he aimed to ac- 
had been increasing deformity, the progress of the curvature was arrested 
Accordingly the results of spine fusion have been divided into three classes: 
Good indicates an improvement in the external appearance of the back, 

sis was performed in 1919. The author has personally operated on ninety 
origin. Inalmost all statistical studies of cases of scoliosis treated by the 





. 


po 




















SPINE FUSION FOR SCOLIOSIS 73 


author in the past sixteen aersse oven anes 
years, only a comparatively a icttagd 

small percentage—five to ten 
per cent., rarely more,—have ¢¢rr 
been due to infantile paralysis. 
Special attention has been paid 
to this aspect of the subject, 
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since in some institutions it is 
AtTCR ePcnatioe® 


Mamet 2,048 


thought that almost all cases 
of scoliosis are due to polio- 
myelitis. When there is no defi- 
nite evidence of paralysis of 
muscles, atrophy of muscles or 
bones, unilateral bulging of the 
abdomen, shortening of a limb Horizontal tracing of back before and after rib 
: resection in a case of kyphoscoliosis. Shows 
and so forth, there is no greater marked improvement. 
reason for considering the case 
paralytic than there is for calling it rachitic. A scoliosis has been con- 
sidered as paralytic only when there was unquestionable proof of polio- 
myelitis. However, so far as spine fusion is concerned, the indications for 
the operation depend not so much on the cause as the course of the scoliosis. 
A simple fusion was performed twenty-seven times, a fusion with the use of 
beef bone graft fifty-eight times, and in four instances segments of ribs were 
used as grafts. 





TABLE 1 
Marcu 1928 
Review or 54 Cases or Scouiosis. Spine Fusion OPERATION 1 TO 7 YEARS AGO 








|| | 
Sex } Etiology || Degree of Deformity 





Females | Males | Idiopathic | Paralytic | Rachitic | Congenital | Severe | Moderate Mild 





3 | 16 | 42 | 5 ho tee 23 | 28 3 





Fifty-four of the ninety cases were examined by the author in the last 
few months in preparation for this review. There were thirty-eight 
females and sixteen males, varying in age from six and a half to thirty-five 
years on admission to the hospital (Table 1). Forty-two had idiopathic 
curves, five paralytic, four rachitic, and three congenital. Twenty-three 
had severe curvatures, twenty-eight moderate curves, and in only three was 
the deformity mild. 

In seven cases the duration of the curve was unknown (Table 2). In 
six the curve was noticed less than a year before admission. In fourteen 
cases the scoliosis was in existence at least one to two years. In nine cases 
the curve had been present for from two to five years, in eleven cases five to 
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TABLE 2 
Marcu 1928 
DwvRATION OF DerorMItTy IN 54 Cases oF ScoLiosis 


Less than 1 year | 1 to 2 years | 2 to 5 years | 5 to 10 years | 10 or more years | Unknown 


6 14 9 11 d d 


ten years, and in seven cases more than ten years. Thus, in twenty-seven 
cases or half the number examined, the curve had been present three years 
or longer. 

In forty of the fifty-four cases the deformity was increasing (Table 3). 
In twelve cases, the operation was done to prevent possible future increase 
of the curve. In this group there was a mild curve in a patient who had a 
sister with a severe scoliosis. In the remaining two cases of the group of 
fifty-four, one was an adult with severe backache and the other was a child 
with advanced vertebral epiphysitis. 


TABLE 3 
Marcu 1928 
PuRPOSE OF SPINE Fusion In 54 CAsEs oF SCOLIOSIS 


pS ne ee eee 40 cases 
B. To prevent probable future increase of deformity (prophylactic). ....... 12 cases 
ee ya secs ce scbsceceseseecedeeessssvceses 2G 
D. To arrest marked vertebral epiphysitis .... . 1 case 


In this group of fifty-four patients a simple fusion was performed 
nineteen times (Table 4), a fusion with the insertion of a beef bone graft 
was done thirty-four times, and a fusion with a rib graft was done once. 


TABLE 4 
Marcu 1928 
Type or Fusion 1n 54 Cases or SCOLIOSIS 
Seek aa elty on buigiard .....19 cases 
ee 
1 case 


Simple fusion... .... 
Fusion plus beef bone 
since «51k 0 5X nine ee eos aegis 


The time elapsed since the operation varied from one to seven years as 
follows (Table 5): one year, seven cases; one to two years, nine cases; two to 
three years, eleven cases; three to four years, eight cases; four to five years, 
seven cases; more than five years, twelve cases. Thus in thirty-eight of 
fifty-four cases the date of the last examination was three to seven years 
after the operation. This postoperative period of observation is sufficiently 
long to justify our belief that the present condition of the patients will 
probably remain permanent. 
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TABLE 5 
Marcu 1928 


POSTOPERATIVE PERIOD OF OBSERVATION IN 54 CASES OF SCOLIOSIS 


1 year lto2years | 2to3years | 3to4years | 4to5years | 5 or more years 


7 9 11 8 7 12 


-~ 





So far as the effect of the operation upon the patient’s growth is con- 
cerned (Table 6), it was found that there was an increase in the height of 
from one to six inches in thirty-one of the fifty-four patients. In fifteen 
cases it was not known whether there was or was not any increased growth. 
In eight cases there was no increase in height. Of this number four had 
already attained the height of the average member of his family. Of the 
remaining four patients, in two the deformity was very severe and ac- 
counted for the shortened stature. In one the shortness was due to general 
lack of development, which affected the extremities as well as the trunk. 
In the fourth case it is difficult to account for the short stature. Thus it 
may be reasonably concluded that the spine fusion operation does not 


interfere with or retard the growth of the patient. 


TABLE 6 
Marcu 1928 
INCREASE IN HEIGHT IN 54 OPERATED CaASEs OF SCOLIOSIS 


Increase of 1 to 6 inches No increase Unknown 





31 8 15 





Using the criteria described earlier in this article, and based on the 
external appearance of the back and comparative x-ray films of the spine, 
the results of the operation of fixation of the spine (Table 7),—preceded by a 
period of correction on a convex frame with traction, and followed by 


TABLE 7 
Marcu 1928 
RESULTS OF SPINE Fusion In 54 Cases OF SCOLIOSIS 


Excellent Good 


Failure 





42 or 78% 7 or 13% 5 or 9% 
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support of the trunk for one to two years,—were excellent in forty-two 
cases, or seventy-eight per cent.; good in seven, or thirteen per cent.; and 
failures in five, or nine per cent. In the seven cases with good results, the 
back appeared satisfactory and was pleasing to the patient and his family, 
but the roentgenograms showed a doubtful or slight increase of the spinal 
curve. 

Perhaps the most interesting group is that of the five failures. In two 
of these, Rose A. and Violet C., the after-care was satisfactory, much new 
bone was deposited at the site of operation, and the postoperative immobili- 
zation was ample. In both cases the deformity steadily grew worse and 
there is no apparent explanation of the failure. In the third case, an idio- 
pathic scoliosis, a simple curve became, after the operation, a compound 
curve of greater degree than the original. This patient had a satisfactory 
operation and prolonged postoperative protection. The operated area 
appears ankylosed. This patient is thin, pale, and of poor muscular 
development. The latter probably accounts for the aggravation of the 
curve. The two remaining cases are paralytics. One, a girl with extensive 
paralysis, had a severe scoliosis. This was one of the first cases operated 
on by the author before grafts were used. A simple fusion for a lumbar 
curve was performed. The operation was carried out with every attention 
to technical details and the patient was given a fairly long postoperative 
immobilization. However, the deformity increased. The other was a boy 
with marked paralysis of his trunk, chest, and abdominal muscles, and 
weakness of his lower limbs. The operation was incomplete and was inter- 
rupted by the patient’s poor condition. The curve increased some after 
the operation and hence the case is marked down as a failure. It is fair to 
assume that without the operation and the incidental treatment the 
deformity would have been worse. 

In all these failures there is definite evidence of osseous fusion of the 
operated vertebrae, and no sign of any break in the union of the vertebrae, 
that is, a so called pseudarthrosis. The writer saw a case in Dr. Steindler’s 
clinic in which the increase in the curve after operation was apparently due 
to a failure of fusion at the apex of the curve. This was shown in the x-ray 
picture and at the time of the reoperation. In Dr. Hibbs’ clinic pseudar- 
throsis with increase of deformity has been reported. No pseudarthrosis 
has been observed in the author’s cases. Dr. Armitage Whitman recently 
had an interesting experience in this regard. He had a boy of eleven or 
twelve whose curvature increased after a spine fusion. The x-ray film 
showed what all agreed must be a pseudarthrosis. There was a dense 
shadow, as of new bone, along the coneave side of the curve. This shadow 
was interrupted at the apex of the curve by a transverse light area, where 
apparently there was no new bone, and where the vertebrae were not fused. 
It was assumed that this pseudarthrosis explained the increase in the curve. 
At the second operation it was found that there was a broad ribbon of dense 
new bone uniting all the vertebrae and that there was no break in this new 
bone, and hence no pseudarthrosis. 
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It was particularly interesting to see the results in those cases in which 
the deformity was not increasing and in which the operation was performed 
as a prophylactic measure. There were thirteen such cases with eight 
excellent results, four good results, and one failure. 

In summarizing, the following points in the treatment of structural 
scoliosis by spine fusion should be emphasized: The most effective, and yet 
the most comfortable, means of obtaining the maximum potential correction 
prior to operation is by traction on a convex frame. When there is marked 
backward projection and angulation of the ribs on the convex side of the 
curve, large sections should be removed from these ribs. This reduces the 
asymmetry of the back and’ yields a decidedly improved appearance. The 
rib fragments may be conveniently used as grafts at the spine fusion. The 
results of the review of fifty-four cases of all varieties of structural scoliosis 
treated by spine fusion have been most encouraging. The operation has no 
ill effects on the general condition of the patient, and does not interfere with 
normal growth. Spine fusion is indicated particularly in the resistant cases 
with increasing deformity, and in those in which the patients suffer from 
backache. It is also apparently effective as a prophylactic measure in the 
majority of cases in preventing future increase of deformity. There were 
only nine per cent. of failures, thirteen per cent. of good results, and 
seventy-eight per cent. of excellent results. Thus, in ninety-one per cent. 
of the cases operated on the deformity has been arrested, the appearance of 
the back is satisfactory, the patient has gained weight and strength and has 
no backache. Even though some of the cases with a satisfactory result 
today, may in later years not be quite so satisfactory, yet the percentage of 
successful cases is so large that it warrants the belief that spine fusion, 
especially when combined with pre-operative correction on a convex frame 
with traction and sufficiently long postoperative support, is the treatment 
of choice in structural scoliosis. 


DISCUSSION 

Dr. Frank R. Oper, Boston, Mass.: In my opinion we should select our scoliosis 
cases very carefully when considering fusion of the spine. Some of the indications are 
to diminish invalidism, to relieve pain from rib pressure on the pelvis and abdominal 
viscera, to improve the respiratory function where embarrassment of the respiration 
occurs, to remove cumbersome apparatus in those patients who otherwise must wear 
such support all their lives. 

I think it is contraindicated in growing children, because the grafts have a tendency 
to bend; and since it is impossible to make the spine absolutely straight, the bulk of the 
graft has to be inserted on the concave side of the curve; and with the growth of the spine, 
the distance between the fixed points at each end of the graft is longer in the spine than 
it is in the graft. Therefore from a mechanical point of view the curve must inevitably 
increase with growth. 

In those cases of razor backs with sharp angulation of the ribs, the Whitman 
operation must be a most useful addition to our methods of fusion. It certainly improves 
the cosmetic appearance of the patient. 

The question of shock is a serious one, as has been well emphasized by Dr. Kleinberg 
in his paper. If one uses an osteoperiosteal graft from the shin, a tourniquet should be 
applied to that leg, because the amount of blood lost is one of the factors in the production 
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of shock. Shock is also due to poor technique and prolonged operating. It may be 
diminished by forcing fluids forty-eight hours before operating. The operation can be 
done on the average spine in from fifty to seventy minutes. 

With regard to postoperative care, we think that the hinged turnbuckle jacket gives 
the best support and is most efficient mechanically in straightening the curve. The 
jacket is used several weeks before the operation. Immediately following the operation, 
the patient is allowed to roll around in bed for ten or twelve days or until he is comforta- 
ble, and then the hinged jacket is reapplied. 

Dr. ARMITAGE WuiTMAN, New York, N. Y.: I have been somewhat overwhelmed 
by the statistical matter that has been brought before us. 

Of eleven cases which I reported in the Archives of Surgery in 1922, one has vanished 
into Long Island, one into the coal fields of Pennsylvania, one to Rochester, N. Y., one 
married, had a child, and moved to Canada, two disappeared into New York City. 

Of the remaining five, who have all been examined during the past year, the results 
in four are excellent, and one is bad. Their average age is twenty-one. Two are 
married, one of whom has a child. One earns her living as a stenographer, the other as a 
salesgirl. The average elapsed time since operation is seven and one-half years. The 
bad result shows an increase of deformity in the lumbar region after a fusion of the dorsal 
spine; the patient wears a celluloid corset with comfort. The others regard themselves 
This gives an average of success in eighty per cent. Letters 


as normal in every way. 
of a still more favorable 


received from patients living at a distance give an imap 
average. 

These cases represent fairly definite end results in what may be called the average 
type of scoliosis,—progressive, but comparatively mild deformity. 

I have lately become more particularly interested in a group of cases of extreme 
deformity,—most unfavorable subjects for any form of treatment. I may permit myself 
a mild disagreement with Dr. Kleinberg who has stated that the operative treatment of 
scoliosis is a treatment of election. I feel that in this group, if any positive treatment 
is to be undertaken, the operative treatment is one of necessity, as any apparatus that the 
patient could or would wear would be ineffective in controlling the deformity, and any 
apparatus that could control the deformity would be unwearable. 

It was in connection with these cases that the idea of resecting portions of the most 
prominent ribs to reduce the kyphosis occurred to me. The use of the resected portions 
of these ribs as bone grafts was a secondary development. Thus far, thirteen cases have 
been operated upon by this method,—all but two cases of paralytic scoliosis of the most 
extreme type. The first case was done in 1924. They are not reported as end results, 
but to date their constitutional improvement as a result of the operation has been most 
gratifying, and to me seems to justify the risk of the severe operative procedure. 

I may say in connection with the entire series that there has been but one death. 
It was an exceptionally favorable case, the operation took only forty-five minutes and 
the girl was in good condition when she left the table, but she died suddenly some ten 
hours later, presumably, as autopsy was refused,—from a pulmonary embolism. 

Dr. C. L. Lowman, Los Angeles, Calif.: We have been doing fusions for scoliosis for 
many years. I would like to reemphasize what Dr. Kleinberg says regarding the ten- 
dency to operate. The operation should be done only by those persons who have thought 
over the operation very carefully, and should not be done just to get rid of the patient. 

With relation to fusion of the lumbar spine, a compensatory position of pelvis 
should be obtained before fusion. After the grafted area becomes solid, the weight 
falling through it onte the concavity of the lumbar curve, which may not have been 
included, there will be a tendency to increase the deformity instead of correcting it, 
unless there has been developed the proper position of lumbosacral segment to receive 





the weight. 
With relation to the operative risk, we have found that it does not seem wise to take 


a case after seven or eight weeks of traction and operate on it. I would like to ask Dr. 
Kleinberg if he will tell us how he improves the general tone of the patient? Formerly, 
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after eight weeks’ traction, we got them up for a few weeks in a brace before operating, 
which may cause a little temporary loss of correction. We now work on the following 
plan: About three or four weeks before fusion we take them down to the pool and give 
them toning-up scoliosis exercises which tend to stretch out the side to be corrected as 
well as to prevent loss of correction because of recumbency. This seems to be a good 
interim treatment between the bed treatment and the operative treatment. 

As far as the influence of growth on the graft is concerned, I cannot agree with Dr. 
Ober. Why does a bow leg straighten out under growth? I think in those cases we 
have followed out, we see the thing differently. If you estimate very carefully the rate of 
collapse in an untreated scoliosis, you will find it equal to, or greater than, any actual 
loss which the graft could account for. It has been our experience that all these cases 
become from two and one-half to four inches longer in six months to a year or a year and a 
half after treatment. 

Dr. 8S. Kiernsperc, New York, N. Y. (Closing the discussion): Regarding the 
etiology, I have several times had occasion to state before this body that I do not believe 
that the majority of cases of scoliosis are paralytic in origin. I am convinced that the 
opposite is true. In my first slide there were some figures reviewing fifty-four cases, 
forty-two of which were idiopathic. That means that in the forty-two cases there were 
no evidences in any part of the trunk, extremities, or abdominal muscles of an existing 
paralysis. When there is no evidence of bulging abdomen, shortening of the limbs, or 
loss of motor power, th « *®ems to me that I have no right to assume that that case 
is paralytic. Asa matter ‘act, it is not the cause of the scoliosis that guides us as to 
whether to operate or not, tAit the course of the curvature. If a child is not doing well, 
if the deformity is increasing, then, no matter what the etiologic factor, the child should 
be operated upon at the first opportunity to arrest the deformity. 

I do not agree with Dr. Lowman that there should be a period of exercise in the 
upright position in the interim between correction and fusion. In my opinion that is not 
good practice, because such interruption is accompanied by immediate relapse of the 
deformity. We have not had facilities for underwater swimming. We increase the 
muscle power by exercise of the legs and back and particularly by massage. 

Dr. Ober mentioned something about protecting the patient from too much hemor- 
rhage at the time of operation. If the operation is performed entirely subperiosteally 
the amount of hemorrhage is negligible. I do not believe my patients lose more than an 
ounce or two of blood. One must be careful to go under the periosteum right at the 
start. If we separate the tissues subperiosteally, the muscles and all the tissues go with 
the periosteum and there is no hemorrhage. That is one of the important points Dr. 
Hibbs has taught us, — namely, that we have to expose each vertebra subperiosteally. In 
older children and in adults, there may be some little difficulty in stripping the perios- 
teum. In a child of twelve or fourteen, it is rather easy to cut down in the median line 
over the spinous processes and separate the periosteum from the bone with practically 
no hemorrhage. 

Dr. A. MACKENZIE Forses, Montreal: It has been rather difficult for me to sit here 
and say nothing. Statistics may prove my friends are right. When anyone suggests 
that an operation on the spine for scoliosis is without shock, I think they have more 
enthusiasm than I have. At the same time, I think my friend’s paper has been of par- 
ticular interest. I would feel I was wrong and deserving of no credit if I were to allow 
everyone to go from this meeting thinking that scoliosis is a condition that can be oper- 
ated on without great forethought. There is a definite mortality in the fusion operation 
for scoliosis; a definite mortality. There is shock in many of these operations. I, who 
have been interested in scoliosis for a good many years, say that no operative procedure 
for scoliosis should be undertaken without great forethought and much preparation. 

I had my friend, Dr. Ober, show me what he really does in the way of establishing 
correction. It seems to me that if you are dealing with a case of scoliosis by operative 
procedures, you should try to get union in the best possible position. If you desire to 
fuse, you try to fuse in a position of correction. If you use a procedure which increases 
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the deformity of the thorax, you interfere with what you are trying to get,—a 


correction. 

Two things are necessary when we think of operation for scoliosis; first, let us ap- 
proach these cases with the greatest of care and caution; second, let us plan out our 
treatment before operation and a treatment after operation which will tend to improve 
and not to increase the deformity. 

Dr. S. Kiernsperc, New York, N. Y.: I thought I dilated a bit too much on the 
necessity, not only of careful pre-operative preparation, but care during the operation, 
in order to avoid a severe degree of shock. I take exception to Dr. Forbes’ statement 
that I said that there is no shock. There is postoperative shock, but it is minimized by 
the care with which the surgeon operates and the care with which the anaesthetic is 
administered. We believe we are now operating more expertly than before, for we 
certainly are getting less hemorrhage and shock than we did several years ago. 
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THE TREATMENT OF SCOLIOSIS* 
BY PROFESSOR RICCARDO GALEAZZI, MILAN, ITALY 


Director of the Orthopaedic and Traumatologic Clinic, Royal University. 


Since 1913, the author has treated scoliosis with the apparatus devised 
by himself and by the method which he presented before the Congress of 
the Italian Orthopaedic Society at its meeting held in Florence in that 
year. 

Before treatment is started, the degree of deformity is accurately 
determined by the graphic method of Schulthess. A photograph of the 
trunk is made while the patient is standing. Exact measurements of de- 
formity are made by a gibbometer, and a plaster-of-Paris model is made 
according to a special technique. Succeeding models are made during the 
course of treatment. 

The patient is placed under a preparatory mobilizing treatment for a 
period of time, using the apparatus of Schulthess, the author’s special ap- 
paratus, and special exercises such as those of Klapp and others. During 
this period a study is made of each individual patient to determine the best 
method of treatment. 

Then the author proceeds to overcorrect the deformity. For this pur- 
pose he devised the apparatus shown in Figure 1. 

There are two independent units, one of which fixes the scapular region, 
the other the pelvic region. The patient is placed in the apparatus with 
the trunk horizontal and the hips and arms flexed so that the spinal 
column is suspended from two end buttresses similarly to the position of a 
quadruped. By varying the distance between these two end units and 
their relative heights above the ground, it is possible to place the spine in 
the most favorable position for correction. Various degrees of deformity 
demand variations in adjustment. 

When the proper position of the spine has been obtained, the two end 
units are secured at the exact reciprocal distance necessary for the apex 
of the dorsal and lumbar curves to correspond exactly with the centers of 
the rotatory movement and lateral flexion of the two units (7.e. in a double 
curve). 

For this purpose the writer uses a centralization pendulum or plumb 
line (Fig. 3). 

The apparatus permits independent rotatory movement of the two 
end units around a vertical axis, which accomplishes lateral flexion of the 


*This article was written at the request of Dr. Philip Lewin, who was assisted in the 
editorial work by Dr. Arthur Steindler. To both these men who have observed the 
work in the Galeazzi Clinic, this method seems the most satisfactory method for 
actually derotating a spine. 
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Fic. 1 


Author’s epparatus used in the correction of sc >liosis. 








Fic. 2 
Plumb line in position. 


Patient in apparatus. Feet on mov- 
able platform. Pelvic girdle retained, 
shoulder girdle retained. Hands on 
rest and forehead on rest. 
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spine and rotatory movements around the longitudinal axis of the spine, 
producing rotation and torsion. The scoliotic column is fixed at the two 
extremities by the application of plaster-of-Paris over two belts. Later 
these two portions are joined by two intermediary sections. 

A linen band having been fixed over the apex of each curve, one then 
proceeds to the more flexible portion of the spine, using the apex of the curve 
as a point of pressure. By means of a linen band stretched over it and 
held by an assistant (Figs. 4 and 5), one slowly begins to correct by means 
of derotation and flexion of the fixed scapular and pelvic pieces, which are 
then united with the intermediary segment of the vertebral column. The 
desired correction is thus obtained. This segment of the column is fixed 
with plaster, and then one begins the same operation in an opposite direc- 
tion, in order to correct the other segment of the curve. 

The straps are drawn tightly in order to hold the pelvis in the position 
obtained and a cast is applied over the pelvis. Then the primary curve is 
taken care of: first the shoulder half of the cast is applied, then the cast is 
cut out over the primary curve and a three-tailed strap is used. Then the 
shoulders are rotated against the convexity and bent sideways toward the 
convexity. When the correction of the primary curve is accomplished, the 
two halves of the cast are united and the patient is taken off the apparatus. 
The cast now runs from high up on the shoulder to very low below the 
greater trochanter. Windows are then cut out over the concavity of the 
original curve. When the cast is finished, the patient stands in a bent-over 
position and walks with his bedy flexed and bent towards the convexity 
similarly, but not quite so severely, as in the Abbott method. The 











Fig. 4 Fig. 5 
Oblique view showing rotation of the Back view showing traction bands in 
shoulder girdle. Traction bands in place. 


place. 
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Fic. 6 4 
Patient with structural scoliosis. Before and after correction. Roentgeno- 
grams of same case. 
time of application of such a cast is not over ten to fifteen minutes. The 
key to the correctibility of the spine lies in a long preparatory mobilizing 
treatment. These casts are changed every three months and the total 
Nat- 


duration of the cast period is from eighteen months to three years. 
urally a vigorous after-treatment is necessary. 

The bands which in the Abbott method are intended chiefly to correct 
the deformity are, in the opinion of the writer, used merely as a means of 
securing deflexion and derotation, leaving the thorax entirely free to expand. 
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Fic. 7 


Patient before and after correction with roentgenograms of same case 


For this reason, patients bear the treatment very well in spite of very pow- 
erful forces used to correct the deformity. 

The superiority of the treatment seems to lie, above all things, in the 
rationale of the method of correction, which is carried out by derotation and 
deflexion methods and not by the use of direct force. Correction is also 
accomplished very gradually and many casts are applied during the long 
fixation period. The treatment, of course, is extremely severe. 

With this treatment, hypercorrection has been obtained by the author 
even in cases of rigid structural scoliosis. By means of the roentgenograms 
he has demonstrated effective and lasting correction of the vertebral torsion, 
which no other method has ever succeeded in accomplishing. The author 
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has used this method in treating several hundred severe and rigid cases of 
scoliosis and has obtained correction, which demonstrates the rationale of 
the mechanical principle on which his method is based (Fig. 6). 

The patient is placed on a small elevated platform. He bends at the 
hips and shoulders with hands supported on uprights,—?.e., he assumes the 
His pelvie and shoulder girdles are forced into 


position of a quadruped. 
His torso is 


corrective positions and fixed by plaster-of-Paris sections. 
then derotated and flexed and secured to both sections or segments by more 


plaster. The treatment is analagous to the correction of a club-foot by the 


three-plaster-cuffs method. 
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METATARSAL EPIPHYSITIS 


BY ALBERT MOUCHET, M.D., PARIS, FRANCE 


Surgeon of V Hopital St. Louis 


In the issue of November 5, 1920, of the Munchener Medizinische 
Wochenschrift (LX VII, 1289), Alban Kéhler of Wiesbaden described a 
condition to which he gave the name of ‘“‘A typical disease of the second 
metatarsophalangeal articulation’’. Since this time it has been the custom 
to designate this affection under the name of K6éhler’s disease of the second 
metatarsophalangeal articulation, or, more briefly, the ‘‘second Kéhler’s 
disease’’, the first being that ef the tarsal scaphoid. 

I believe, however, that this method of designation is not without its 
inconvenience; the method of indicating a disease by the name of the 
physician who has first described it explains nothing. Moreover, since for 
many years the term ‘“ Koéhler’s disease” has been used to designate the 
affection of the tarsal scaphoid (which I have proposed to call now simply 
“tarsal scaphoiditis’’), a confusion now results by speaking of the affection 
of the metatarsals as the ‘‘second Kéhler’s disease’’. 

I would suggest that it is not just to attribute the paternity of this 
disease of the metatarsals to Kohler, since it was first described by an 
American, A. H. Freiberg, of Cincinnati, in an article in Surgery, Gyne- 
cology and Obstetrics (XIX, 191), August, 1914, six years before Kohler. 
Freiberg had published six cases of metatarsal lesion, under the title of 
“Infraction of the Second Metatarsal Bone’’. I do not believe that this 
designation should be kept, for if the radiogram gives an appearance of 
fracture, it is an appearance only, while actually the anatomical examina- 
tion, as well as the clinical evolution, shows that it is a matter of a special 
bone lesion and has nothing in common with a fracture. 

It is for this reason that the term “‘osteochondritis of the metatarsal 
heads”’ has been substituted for the former name, which was vague and 
wrongly applied. The term—more simple and accurate—which is now 
used in France, is that of “‘metatarsal epiphysitis’’, proposed by Moutier, 
of Nantes, in his important article in the Revue d’Orthopédie in 1925'; it has 
the advantage of designating at the same time the anatomical and radio- 
logical findings of the morbid syndrome described by Freiberg in 1914. 

Metatarsal epiphysitis was first studied especially in America and 
Germany. It was necessary to wait until 1925 to find the French observa- 
tions: those of Mauclaire, May 13, 1925, in the Société Nationale de 
Chirurgie; then those of Brun and Jaubert de Beaujeu of Tunis, and those 
of Mouchet and Roederer of Paris, in the same Société and in the same year. 
The general review of Moutier presents the most documentary study which 
has appeared since 1925. The these de doctorat of Papageorges® in the 
following year is worthy of mention. 
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Metatarsal epiphysitis is less rare than has been thought, but it would 
seem that more cases should be suspected. The symptoms are often so 
insidious or so indefinite as to escape the observer. The patient complains 
but little; therefore, the physician attaches but little importance to the 
pain symptoms. Without the radiogram the disease remains unsuspected, 
or when it is recognized, the lesions are sufficiently advanced for the 
diagnosis of a dry arthritis or tubercular arthritis to be made. The early 
diagnostic x-ray changes, which would have allowed the diagnosis of an 
epiphysitis of a particular nature, had not been observed. In his accurate 
general review in 1925, Moutier of Nantes collected 100 published cases; 
there are now 120 or more. The age varies between ten and fifty years, but 
apparently if the age of the onset of the disease is considered, it occurs dur- 
ing the adolescent age—between twelve and twenty years. Women are 
affected more often than men, possibly because they are more subject to 
deformities of the foot, and also perhaps because of the habit of wearing too 


narrow shoes. Our personal observations concerned two girls of fourteen 


years and one boy of nineteen. 

The location of the disease is predominantly in the head of the second 
metatarsal, but is also found in the head of the. third and Mauclaire has 
recently seen a case in the head of the fifth metatarsal. Of the three cases 
observed by the author, the second metatarsal was affected in one and the 
third in two cases. Rarely, all of the smaller metatarsals have been 
affected; again, the heads of the second and the third were simultaneously 
involved. According to some observers, the right, according to others, the 
left is the more often attacked. The two feet are sometimes affected, but 
never simultaneously. Apparently the head of the first has not been 
involved by this disease, but the reason for this immunity is not known. 
The contiguous phalanx can be attacked in turn, but it is probable that 
the lesion is secondary, the initial lesion being localized in the metatarsal 
head. 

CLINICAL STUDY 


The hereditary or personal history presents nothing in particular, 
neither any analogous disease in the antecedents nor hereditary syphilis or 
These adolescents show no evidence of old rickets; the 


tuberculosis. 
The disease 


growth has been normal; the skeleton shows no abnormality. 
appears without known cause. Yet in certain rare cases has been the 
history of repeated trauma, and it may surely be questioned whether during 
sarly childhood there may not have occurred traumatisms which have left 


no trace. 

The onset is slow. 
foot at the level of the second and third metatarsal heads, increased upon 
standing and walking, but which disappears after rest. He avoids pressure 
on the anterior arch portion of the foot and walks entirely on the heel. 
There is no fever and no change in the general condition. 


The patient complains of certain pain in the fore- 

















— 


rT 
8 











METATARSAL EPIPHYSITIS 89 


Examination of the foot at this period shows no deformity. There is 
found only pain on pressure at the level of the metatarsal head, either on 
the dorsal or the plantar surface; sometimes a slight degree of oedema is 
seen on the dorsal surface over the head of the metatarsal and this may 
appear to be slightly enlarged. The mobility of the toe is normal. 

An x-ray should always be taken, and not only of the affected foot 
but of the other foot as well. Only in this way is it possible to observe the 
slightest changes that the head may present in its structure. The feet 
should be placed flat on the film and symmetrically side by side. It is 
necessary to recognize the fact that at this beginning stage the x-ray may 
not show any abnormal appearances. Often it is only at the end of several 
weeks that the anatomical bone changes are visible. 

At this period the clinical symptoms are more marked, the pain is more 
acute, the joint more painful, and the patient walks either on the heel or 
on the internal border of the foot. The swelling of the forefoot is more 
evident; occasionally there is 
slight redness of the skin. The 
metatarsus appears to be _ 
somewhat thickened; the toe mah J 
is less mobile, the extension fi hes 
particularly being limited and = 7 
painful. * 


r—* 
At this period the x-rays A N\ 
furnish interesting findings. La , 
The metatarsal bone at the S 
epiphyseal level shows ) \ | 


changes in form and struc- 


ture. In form, the contours 

are irregular and indented; 

the articular surface is less 

convex than normal, often is 

flattened, sometimes is cov- t T—~\ 
ered by small osseous spic- So 2 
ules. In structure, in place ry 

of a regular osseous trabecu- Ve ~ 














lation there are seen alternate 
zones of rarefied and con- 
densed osseous structure. The 
appearance is like a tiger, ‘ 
spotted,—dark spots in center 
of clear areas. Sometimes in 


the center of the general spot- yaa. 3 


Metatarsal epiphysitis of the second metatarsal, 


ted appearance there is seen, in a girl fourteen years old, March 5, 1926. Seques- 
with the base at the levelofthe trum in the epiphysis and small areas of ossification 
articular cartilage, a clearly 


in the capsule. 
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defined cuneiform osseous zone, of which the sides are separated from the 
rest of the epiphysis by a furrow, suggesting a kind of sequestrum (Fig. 1). 
At the same time as the special epiphyseal lesions, it is seen at this stage 
that this part assumes a spindle shape with an osseous thickening under the 
periosteum which involves the entire anterior half of the diaphysis, as in 
the syphilitic osteitis. 

This x-ray appearance is entirely characteristic and once seen cannot 
be forgotten or confused with another lesion. If these definite radiological 
appearances are compared with the vague signs shown by the clinical 
examination, the phrase can be used in reference to this disease which I 
have often employed in reference to tarsal scaphoiditis: ‘‘The clinical 
evidence is nearly nothing; the x-ray is everything”’. 

At this period the disease, which tends to spontaneous cure, may end 
in an anatomical repair, but either because of lack of treatment or because 
the attack has been severe, it may end in a period of arthritis deformans in 
which the articular surfaces are irregular and covered with exostoses or the 
epiphyses of the metatarsal and the corresponding phalanx are enlarged, 
eroded and irregular. The toe is more or less subluxated and shortened, 
the motions are definitely limited. The tarsal epiphysitis does not end in 
suppuration. Even with a patient treated from the beginning and with 
whom the repair has followed a normal evolution, it is usual to observe a 
persistent deformity of the metatarsal head, which, however little, will 
remain as the evidence of the anterior epiphysitis (Fig. 2). 

But it is undoubtedly true that recognized from the beginning, or at 
least (for the beginning is often latent for a long time) a period little 
advanced, the disease is susceptible to cure without leaving appreciable 
anatomical traces. 

Therefore, it is necessary to x-ray all cases in which there is a com- 
plaint of pain in the metatarsal region. The radiogram will permit the 
differentiation of an epiphysitis of a simple metatarsalgia or Morton’s 
disease, which is seldom observed during adolescence, but only in adults, 
and the fracture of the metatarsal which is produced after prolonged walking 
in certain subjects, and the disease of Deutschlander or the osteomyelitis 
of the diaphysis of the metatarsal. 

The diagnosis of a tuberculous osteo-arthritis of the metatarsophalan- 
geal joint should be considered, but the radiogram excludes the diagnosis. 
The presence of calcified by the side of decalcified zones is practically 
never met with in tuberculosis of bone. It is true that Nové-Josserand of 
Lyon, and Greenwood of Swindon, have published the occurrence of a 
tarsal scaphoiditis which could be attributed to tuberculosis, but these 
cases remain exceptional. The spotted appearance or the presence of a 
sequestrum of the metatarsal head with a spindle-like appearance of sub- 
periosteal osseous hyperplasia at the level of the diaphysis is an x-ray 
evidence so characteristic that it should refute the diagnois of tuberculosis 
and establish that of metatarsal epiphysitis. 

The character of the particular morbid process: There has been much 
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discussion on this point and there probably will be for some time. The 
same explanation applies to tarsal scaphoiditis as to the Calvé-Legg- 
Perthes’ disease or osteochondritis of the hip. Repeated trauma is given 
as a cause (Gottlieb, Kappis), and attention is called to the fact that the 
head of the second metatarsal, which is the most frequently affected, sup- 
ports the largest portion of the pressure put upon the foot and that it is 
prominent both above and in front. But on the one hand, it is often seen 
that other metatarsal heads are frequently affected; and on the other 
hand, it must be asked why is the first metatarsal head immune? If 
trauma is to be considered the cause, the first metatarsal has every reason 
to be involved. 

Axhausen considers it as a question of an aseptic necrosis of the meta- 
tarsal head; he suggests a vascular disturbance, a slight virulence of the 
nutritive artery at the epiphyseal prominence. The same pathology has 
been claimed already for Legg’s disease. But instead of attributing to the 
necrosing process a vague vascular origin, why should not the origin of an 
attenuated osteomyelitis be 
considered? This has been for 
a long time the opinion of 
Froelich of Nancy. The his- 
tological examinations which 
have been made in the cases 
of metatarsal epiphysitis cor- 
respond in their results to 
those made in the tarsal 
scaphoiditis. 

A specimen from a tarsal 
scaphoiditis examined by 
Lecéne, has shown that it was 
a mild process of osteomye- 
litis with formation of small 
necrotic areas. The details of 
this examination are given in 
the memoirs of Lecéne and 
Mouchet*. It is true that it 
was not possible to stain the 














micro-organisms, nor were 
cultures orinoculations made ; 
but the cultures and inocula- 
tions have been made in this 
affection by other observers, 
and the results were negative. 
This fact proves nothing 

Fia. 2 


against the inflammatory 
character of this bone affec- X-ray of same foot May 10, 1926. Repair is 
already nearly complete in two months of immo- 


tion, which is sufficiently  pbilization. This rapidity of repair is unusual. 
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demonstrated histologically. We have made _ cultivations, without 
results, of the anterior tibial apophysitis (Osgood-Schlatter), the analogy 
of which is very close to metatarsal epiphysitis. It is possible that the 
microbic elements may have died or that they could not grow in the usual 
media. 

Moutier, who has supported, in his important memoir in the Revue 
d’Orthopédie, the pathogenic theory of osteomyelitis, has made the state- 
ment that this explained perfectly the clinical, radiographic and anatomical 
character of the affection’, and we share with him this opinion: 

“In consequence of the importance of the obliterated arterials, the 
necrosis will be extensive in multiple areas small or large, ending in a 
cuneiform sequestrum. The osseous focus, as is the rule in all osteomyelitis, 
will be the seat of a double process: resorption of the cellules and of the 
necrosed trabeculae on the one hand, and on the other the process of osse- 
ous repair, arising from the contiguous spongy structure and particularly 
from the periosteum. 

“But the epiphyseal focus, nearly entirely covered with articular 
vartilage, has no periosteum and must depend upon the conjunctive ele- 
ments from the periosteum of the metaphysis for its regeneration. In 
fact, it can be observed experimentally that all around the cartilage of the 
joint the periosteum proliferates and that it forms a complete row of small 
buds of new connective tissue, very vascular, which soon may come to 
reconstruct a bone, thicker, and with large and dense trabeculae. But this 
activity of the periosteum extends, whatever the degree, and tends to form 
a cuff of periosteum about the diaphysis. 

“This necrosis of the epiphyseal area accompanies a softening of the 
metatarsal head. If the softening is slight, if the cartilaginous thick shell is 
sufficiently solid to support the pressure of walking, the metatarsal head 
preserves its form, the articulation remains uninjured and the bone reforms 
itself very near to its original shape. The benign affection leaves no trace. 
If, on the contrary, the softening is considerable, if the cartilaginous shell is 
thin, a mild traumatism will produce a crushing of the head. The articula- 
tion will be involved and the shape of the head will be definitely altered. 
There is in this case a fracture, but a pathological fracture involving a 
necrosed bone, entirely different from a true fracture of the metatarsal 
head. 

“The necrosis of the epiphysis produces various results on the nutri- 
tion of the cartilage which surrounds the osseous involved portion of the 
head. The joint cartilage nourished throughout by the vessels of the 
metaphysis is slightly altered, and the bone shows only the shortening 
which comes from the sinking in of the head. The cartilage of the new 
covering is nourished in part by the synovial vessels and in part by those 
of the epiphyseal portion. The nutrition may be but little or not at all 
disturbed and the articulation preserve its integrity. On the other hand, it 
may be at the onset at the level of the subchondral necrosis, or late by the 
formation of a bone, hard, eburnated, and slightly vascular. There may be 
seen necrotic changes of the cartilage cells (chromatolyse) of the deep struc- 
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ture (fissuration), ending in a velvety condition, later a disappearance of all 
the cartilage. The unabsorbed epiphyseal sequestra, the cartilage being 
destroyed, fall into the articular cavity. 

“The denuded articular surfaces without irritation react. The bone 
proliferates under a form of osteophytes, the synovial membrane becomes 
thickened on its edges, and there is developed the condition of a progressive 
arthritis deformans.”’ 

If the opinion of Leriche, of Strasbourg, is admitted, it is necessary to 
hold that the metatarsal epiphysitis in the same way as the tarsal scaphoidi- 
tis follows a vasomotor disturbance; this would be a bone affection, then a 
localized hyperaemia, bringing about an osteoporosis’. 

Whatever may be the nature of the disease, the prognosis is good in 
that there is a tendency toward spontaneous cure with absence of the 
complication of suppuration. Yet the course of the disease is long— 
eighteen months at least—and it must be remembered that in case the 
affection is not well treated it may result in an arthritis deformans which 
may be definitely disabling. 


TREATMENT 


The question of treatment can be considered briefly. In the initial 
period of the epiphysitis the treatment is conservative. Rest and added 
immobilization of the foot in plaster are to be advised, allowing walking 
with crutches. At the end of six months, if the osseous repair is sufficient, 
immobilizing apparatus may be discarded and moderate use of the foot 
allowed. The evidence given by the x-ray should be the guide. 

Yet it should not be forgotten that the anatomical lesions cannot be 
cured in less than a year, a year and a half, and sometimes two years. 
X-rays should be taken every three or four months to observe the process 
of repair, and the patient should not be allowed to resume normal activity 
until the radiogram indicates a complete anatomical cure. 

If the patient is first seen at an advanced period of the epiphysitis, in 
the stage of arthritis deformans, the resection of the metatarsophalangeal 
joint should be performed; the operation, when indicated, results in marked 
improvement. It is naturally necessary to consider the social condition of 
the patient and to advise operation at an earlier period when the individual 
is not able to carry out a prolonged immobilization. 
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A CORRECTIVE COCK-UP SPLINT* 
BY ROBERT E. BURNS, M.D., MADISON, WISCONSIN 
The splint shown in the accompanying illustrations was designed for 


the correction of flexion deformity at the wrist and for holding the wrist in 
dorsiflexion, once the deformity had been corrected. 





Fig. 1 


The framework of the splint is pictured in Figure 1. It consists 
essentially of two metal plates fashioned in the manner shown in the photo- 
graph. An ordinary hinge is welded between them, a turnbuckle acting 
between the hinge, and a hook welded into the proximal part of the splint 
furnishes the corrective power. In 
Figures 2 and 3, the finished product 
is shown covered with leather. This 
is the appearance of the splint when 























Fia. 2 Fia. 3 


*This splint has been designed by Mr. J. S. Hipple, Bracemaker at the University 
of Wisconsin. 
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applied to the wrist. The turnbuckle has not been tightened so that the 
wrist is permitted to remain in slight palmar flexion. Figure 5 shows the 
splint and the position of the wrist in dorsiflexion after the turnbuckle has 
been tightened. The splint is not interchangeable. In order to fit the 
hand well, the distal cross plate is not made at right angles to the splint as 
a whole, but in a line connecting the web of the thumb with the middle of 
the hypothenar eminence. This is illustrated in Figure 3. 


COMMENT 


1. The splint is of value because it corrects flexion deformity at the 
wrist, as well as maintaining dorsal flexion until muscle balance has been 
restored and there is no further need for its use. 

2. It is light in weight, easily applied and removed, so that any 
method of physiotherapy may be applied while it is in use. 

3. For the correction of flexion deformity at the wrist, it employs the 
principle of the screw. While any amount of power may be exerted by its 
use, the adjustment may be so fine as to cause the patient no discomfort. 
Considerable pressure may be exerted on the dorsum of the wrist and to 
minimize this pressure effect, a piece of silence cloth or other material is 
interposed between the splint and the dorsal surface of the forearm. 
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TRAUMATIC DISLOCATION OF THE HIP 


BY HARRY D. SONNENSCHEIN, M.D., NEW YORK, N. Y. 


Traumatic dislocation of the hip, not complicated by fracture, has 
been an infrequent injury, but due to the increased hazards of modern road 
traffic, such conditions now are encountered more often. 

It is recognized that treatment consists of reduction. If seen early 
this can be accomplished usually by manipulation. In unrecognized and 
neglected cases open reduction must be resorted to. 

The reduction in the cases reported was accomplished by the some- 
what classical method. The attempt is made to replace the head of the 
femur over the same course from which it came out. The thigh is flexed 
and adducted as much as possible, and pressure then exerted upon the 
knee along the axis of the thigh, with the purpose of pushing the head 
downward and backward. When the thigh is then abducted, the head 
of the femur gently slips into the acetabulum. Plaster is applied for two 
or three weeks; active and passive motion is then begun. 

The following reports are illustrative of such cases seen early and 
treated by manipulation: 

Case 1. Hospital Case No. 103. S. B., male, age twenty-two years. Was 
injured in automobile accident. Patient said car turned over on him. 

On admission patient complained of pain on motion of right leg. Leg and thigh 
were held in position of adduction, right knee lying across left thigh. Head of femur 
was palpable high up near the groin. 

Reduction by manipulation. Plaster spica was applied, which was removed after 
two weeks. Patient was discharged with no disability. 

X-rays Nos. 7295-6 and 7245-6. 

Case 2. Hospital Case No. 104. F. L., male, age thirty-eight, May 30, 1925. 
Patient slipped on sidewalk and sustained an injury which caused pain in right hip. 
Was unable to rise. Right thigh and leg were flexed, adducted, and internally rotated. 

Diagnosis: Dislocation of hip. 

Reduction by manipulation and plaster spica applied. Cast removed in three 
weeks. No limitation of function. Referred to out-patient department. 

X-rays Nos. 6123-24 and 6233-34. 

Case 3. R. N., male, age twenty-eight. Patient was struck by a taxicab while 
alighting from a surface car. On admission he complained of pain in left hip. Hip 
was flexed, thigh adducted, and there was also marked internal rotation. 

Reduction by manipulation. Plaster cast was applied, which was removed in two 
weeks. Active and passive motion and physiotherapy were then started. Moderate 
limitation of internal rotation still remains. 
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After reduction. 
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Case 1. 





Fig. 
Before reduction. 
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ANTERIOR POLIOMYELITIS 


A Srupy oF THE AcUTE STAGE WITH SPECIAL REFERENCE TO THE EARLY 
DIAGNOSIS AND TREATMENT* 


BY REX L. DIVELEY, A.B., M.D., KANSAS CITY, MO. 


PREFACE 


The orthopaedic surgeon, as a rule, gives little thought to the diagnosis 
and treatment of the acute stage of anterior poliomyelitis, as this falls more 
within the realm of the pediatrician and general practitioner. Yet, as he 
is destined to care for those so afflicted for many years after the acute stage 
has passed, why should he not give thought to the prevention of the 
paralysis and deformities which he strives so hard to overcome and correct? 

Why do we see so many cases of poliomyelitis, which were undiagnosed 
until paralysis appeared? Cannot these cases be diagnosed earlier? Is 
there not a specific treatment which will aid us in our fight to prevent 
paralysis? 

It was to answer these, and many other questions, that the author 
undertook a thorough study of this disabling disease, with particular ref- 
erence to its early, or acute, stage. The results of this study may be 
reported under three heads: 

1. The study of the 1923 epidemic of anterior poliomyelitis in Kansas. 

2. The serum treatment of poliomyelitis with special reference to the 
use of Rosenow’s antistreptococcus horse serum. 

3. Experimental study on the immunology and serum treatment of 
poliomyelitis. 

The experimental study will be pursued further with the viewpoint of 
giving more conclusive proof of the present deductions. It is also hoped to 
produce a more specific antibody stock serum than is now obtainable for the 


treatment of this disease. 


HISTORICAL DATA 


Acute anterior poliomyelitis undoubtedly appeared in its sporadic 
form many years before it was recognized as an entity or disease. 

Dr. J. K. Mitchell' gives us our first historical data on the disease. 
He records a description of a mummy of an Egyptian who died in the 
year 3700 B.c., and who had the typical findings of anterior poliomyelitis. 

However, the earliest credit for describing a case of poliomyelitis must 
be given to Underwood?, who in 1787 rather minutely describes the condi- 


*This work was completed in April 1927 and submitted to the American Ortho- 
paedic Association. 
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tion as “the debility of the lower extremities”. Jdérg* in 1816 gives us a 
very accurate account of the acute onset of the disease and describes many 
of its now recognized classical symptoms. 

Badham‘ (1835) was the first observer to take any interest in the etiol- 
ogy of the disease. He campaigned the profession to study the disease 
and report any new or interesting findings as to its cause and transmission. 

Jacob von Heinne® (1860) gives us the most accurate description of the 
disease thus far, and it was by his careful, analytical, deductive reasoning 
that he convinced himself that the site of the infection was in the spinal 
cord. After his thorough studies of the disease, he gave it the name of 
“Poliomyelitis Anterior Acuta’’. Von Heinne later published a monograph 
on his findings of this infection. 

Charcot®, in 1870, gives us the earliest pathological studies of the 
disease and describes a primary degeneration in the anterior horn cells. 

Striimpell’, in 1884, gives the first real points in differential diagnosis 
and advances the theory that an external infectious agent was responsible 
for this condition. 

In 1890, Medin® reports several large epidemics with a very thorough 
and accurate description of the clinical picture of the disease. It was his 
firm belief that the disease was contagious. 

In our own country Colmer® (1843) was probably the first to make any 
accurate study of this disease, reporting a small epidemic which occurred in 
Louisiana in 1841. 

During the last quarter of a century much excellent work has been 
done and study given to this disease by American observers. Simon 
Flexnor’® and his coworkers have done much to clear the veil surrounding 
the etiology, pathology, and treatment of this malady. George Draper", 
Peabody”, and Wickman" have studied thoroughly the epidemiology, 
symptomatology, and early diagnosis. 

Rosenow" and his coworkers have given us some most interesting data 
on the etiology and treatment during the acute stage. Yet with all of this 
study, and even with our modern methods, the disease is far from being un- 
der control, and according to many observers is on a gradual increase bot! 
in Europe and America. In Norway one might conclude from the follow- 
ing figures that the disease is on a gradual increase in that country: 


Reported Cases Deaths 
1903 18 6 
1904 41 6 
1905 719 111 
1906 334 34 


Moffett® reports a general increase in the number of reported cases 
in the City of New York since the New York epidemic of 1906. 

The following table, the statistics being gathered by the author, show 
the seriousness and general increase of the disease in the Central United 
States for the last few years: 
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TABLE I—REPORTED CASES OF POLIOMYELITIS IN A GROUP OF 
CENTRAL STATES 


1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 
OL 


Kansas 16 36 38 112 74 28 61 26 SS 23 149 28 
Nebraska = ») a ; oa hia 33 64 24 107 14 
lowa 4 a 62 65 
Missouri a ie oa #- m- i ae Eee 41 8 63 22 
Oklahoma ~ de a zo “es 3 35 4 12 2 7 7 
Colorado = mer ~~ 17 8 6 17 10 16 12 8 8 
Minnesota 85 3. 138. 019 75 82 85 80 702 55 82 144 
South Dakota .. te < “3 ee 22 15 15 35 19 33 38 


TABLE II—TuHeE Deatu RaTeE Aas REPORTED TO THE BOARDS OF HEALTH 
OF KANSAS AND MINNESOTA 

1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 

Kansas 35% 45% 23% 22% 24% 27% 3% 36% 86% 24% 48% 

Minnesota 36% 21% 11%* 12% 26% 15% 22% 14% 36% 20% 20% 


*Rosenow: The Etiology of Epidemic Poliomyelitis. 


PART I 


A Srupy OF THE 1923 Epipemic or AcuTE ANTERIOR POLIOMYELITIS IN 
KANSAS 


The author’s first real opportunity for the study of the symptomatol- 
ogy, epidemiology and recognized treatment of infantile paralysis was af- 
forded him during the Kansas epidemic of 1923. During the summer and 
fall of this year, there occurred throughout Kansas and the bordering states, 
a rather severe epidemic of anterior poliomyelitis. Immediately plans 
were made to study and follow as many of these cases as possible. This 
study was carried on for the purpose of finding out what portion of the 
recognized treatment was used, the value of the recognized treatment as 
used, and any new data which might be collected on the epidemiology, 
symptomatology and treatment. 

Observations were made in 185 cases, these being followed over a period 
of two years. Of the 185 cases, 113 were found in males, seventy-two in 
females. Seventy-seven per cent. of the cases reported occurred during 
the months of July, August, andSeptember. Eighty patients were reported 
as being under four years of age and seventy-one between the ages of four 
and fifteen years inclusive, while thirty-four were over fifteen years. It will 
be noted, in comparing these statistics with other reported epidemics, that 
the age limit is much higher. This data will lend support to the much ad- 
vanced theory that the disease attacks adults, as well as infants, but the 
resulting cord injury is more profound and permanent in the child; yet the 
mortality is greater in adults. 
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Death occurred in thirty-eight cases, giving a death rate of twenty per 
cent. Fifteen frank abortive cases were recognized by the parents and 
were reported as such. 

The symptoms, as noted in the order of their frequency, were unex- 
plainable fever, gastro-intestinal upset, severe headaches, pain and stiff- 
ness in the back of the neck, general muscular soreness, nervous irritability, 
and sore throat. 

The acute symptoms lasted from five to ten days, and the paralysis 
generally appeared on the third to fifth day after the onset of the acute 
symptoms. The paralysis in the upper extremities was first noted in the 
proximal groups of muscles and extended distally, recovery occurring in the 
opposite direction. The deltoid was the most often affected, and least 
likely of all muscles in the upper extremity to show regeneration to normal. 
In the lower extremity, the paralysis started distally and extended proxi- 
mally. Recovery was noted proximally and extended distally. In the 
lower extremity, the tibialis anticus was the most often affected, and in 
this series of cases was the slowest to show regeneration as compared to all 
other muscles of the lower extremity. 

Paralysis of both extremities was reported in forty-eight per cent. cf 
the cases; the lower extremities only were affected in twenty-nine per cent. ; 
both legs, fourteen per cent., left leg six per cent., and right leg nine per cent. 
The upper extremities alone were affected in eight per cent. of the cases; 
both arms one per cent., right arm four per cent., and left arm three per cent. 
Hemiplegia was reported in fifteen per cent. of the cases. 

In this series of 185 cases, only twelve reported having had a spinal 
puncture made for diagnosis or treatment. It is noteworthy that in each 
case in which the spinal drainage was performed and repeated to keep the 
intraspinal pressure down, the acute symptoms often disappeared imme- 
diately, and paralysis was light and recovery was rapid. As reported, not 
one patient was given human convalescent serum or the immunized horse 
serum of Rosenow. In a very large percentage of cases, the diagnosis of 
poliomyelitis was not made until the appearance of the paralysis. 

Eighty-five of the 185 cases were followed by the writer personally and 
carefully over a period of two years, and on this series of eighty-five cases 
are based his conclusions as to recovery during the second, or convalescent 
period, of the disease. It is safe to say that few of the remaining 100 cases 
have received treatment of note, for these cases could not be reached for 
examination by the author, or through the physician who originally reported 
the case. Of the eighty-five cases, twenty-five received what may be 
termed poor treatment, and twenty of these, or eighty per cent., have 
showed little or no improvement; three, or twelve per cent., fair recovery; 
and two, or eight per cent., good recovery to almost normal. Twenty-nine 
cases received fair treatment and just fair cooperation; of these twenty, or 
sixty-nine per cent., showed a fair recovery; and nine, or thirty-one per cent., 
had a good regeneration almost to normal. Thirty-one cases were given 
good adequate treatment and gave excellent cooperation; of these seven, or 
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twenty-two per cent., showed fair recovery; while twenty-four, or seventy- 
eight per cent., showed an excellent recovery almost to normal. 

From a study of these figures, one can conclude that at least from thirty 
to forty per cent. of the 185 cases received very poor or no treatment, and 
adding to these the fair results of good treatment, we may assume that from 
seventy to eighty per cent. of these patients will have deformed limbs or 
backs at the end of the two-year period. This indicates that unless better 
treatment is given in the acute stage, and more careful supervision insisted 
upon during the second stage, we may expect an ever increasing number of 
deformed and crippled children. 

It is most gratifying to note that, of the patients who were treated 
during the first two stages by the present-day accepted methods, seventy- 
eight per cent. showed excellent improvement against twenty per cent. of 
recovery when poor treatment and supervision were given. 

During the stage of recovery, it was definitely shown that complete 
rest of the affected parts in casts and splints, during the first four to six 
weeks, was by far the best form of treatment. But this period should not 
be prolonged. The period of complete rest should be gauged by the dis- 
appearance of the muscle soreness and rigidity. When these symptoms 
disappear, light massage and individual muscle training should be started. 
Electricity and the salt-water tub may be added. Many cases showed 
some benefit by heat from an incandescent light, suspended from a cradle 
over the affected part. Picard', and others, have reported good results 
by the use of diathermy. Bordier?, Philips and Galland*, and others, 
have noted striking recovery with the use of the roentgen ray during this 
stage. With these agents, the author has had little experience and feels 
that they should not be condemned until tried. 

When the affected limb or back had shown fair recovery, in from two to 
three months, braces were applied and graduated weight-bearing was 
permitted. All patients were carefully watched for evidence of deformities, 
which were immediately corrected by manipulation or casts. It is most 
important that close supervision be maintained over the massage, manipu- 
lation, and exercise. 

When the statistics and data of this and other recently reported epi- 
demics are reviewed, one is impressed with the fact that an earlier diagnosis 
and more specific treatment offer the most to these unfortunate persons. 
When one studies the work of Flexnor‘ and Rosenow' and the case reports 
of Rosenow®, Clarke’, DuBois’, Clarke and Dow® and Draper'®, we must 
consider the poliomyelitic serums as one of the most important adjuncts to 
the treatment during the early stage. 

Early spinal drainage was reported in only twelve cases of this series. 
Where drainage was reported, it was definitely shown not only that the cord 
involvement was lessened, but that in many cases, residue paralysis was 
prevented. It would seem, then, that the ideal specific treatment would 
be early and frequent spinal drainage, augmented by the intravenous or 
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intramuscular injection of human convalescent serum, or the immunized 
horse serum of Rosenow. Flexnor and Amoss' have shown that polio- 
myelitic antibodies pass into the cerebrospinal fluid through the inflamed 
meninges and the choroid plexus. It would seem, then, that the serum 
should be given intramuscularly, directly after the spinal drainage, as at 
this time we have a negative pressure in the subdural spaces and the serum 
with its antibodies should pass more readily into the cerebrospinal fluid and 
reach the site of the infection in the nervous system. 

If the serum is given directly into the spinal canal after the drainage, 
the intraspinal pressure is again raised by the introduction of the serum and 
it would seem that much of its value would be overcome by the increased 
pressure. If the serum is given intravenously, it is rapidly absorbed and 
its value quickly dissipated. It would seem best, then, to give the serum 
intramuscularly as suggested by Rosenow, as by this method the serum is 
slowly absorbed, its effect is more lasting, and the reaction is only slight. 

From the observations of this epidemic, it would seem that more can 
be done for the case of acute poliomyelitis during the first few hours or days 
of the illness than in any subsequent period. However, it is most important 
to follow up each case; the patient should not be permitted to drift away 
after the acute stage is past. The treatment during the second stage is 
very important, and each case should be under close supervision. When 
the family physician and his consultants realize and accept their respon- 
sibility toward these unfortunate persons, the seriousness of the epidem- 
iology of this disease will lessen, and we shall have more efficient early treat- 
ment, more careful supervision of the patient during the stage of recovery 
and,—as a result, fewer crippled persons as public charges. 


CONCLUSIONS 


From the study of this and the other recently reported epidemics of 
anterior poliomyelitis, the following conclusions seem justifiable: 

1. An earlier diagnosis should be made and more specific treatment 
instituted during the acute or febrile stage. 

2. Early and repeated spinal drainage followed by antipoliomyelitic 
or immunized horse serum is the most important factor in the early 
treatment. 

3. More care and supervision should be given to the treatment of 
these patients during the second, or convalescent, stage. 

4. Seventy-eight per cent. of these cases showed good recovery from 
paralysis when proper treatment was carried out during the first and 
second stages of this disease, against twenty per cent. of recovery when poor 
treatment was given. 

5. If the cases are carefully treated and are under close supervision 
during the first and second stages, ninety per cent. of the deformities which 
we now see can be prevented. 
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PART II 


SERUM TREATMENT OF ANTERIOR POLIOMYELITIS WITH SPECIAL REFER- 
ENCE TO THE USE OF ROSENOW’sS ANTISTREPTOCOCCUS POLIOMYELITIC 
SERUM 


The interest of the author in his study of poliomyelitis was next 
centered on the serum treatment during the acute stage. 

The early exponents of serum treatment for this disease give us reports 
which are not startling, nor are they convincing. The serum which was 
used was collected from patients convalescing from acute poliomyelitis. 
This was injected, for the most part, directly into the spinal canal,—and 
it would seem that this technique would account for the results which were 
reported. It has been very definitely proved that more dye or serum will 
reach the spinal cord and brain substance through the blood system than 
from the spinal fluid. Serums or dyes when injected into the spinal canal 
must traverse the blood stream before reaching the brain substance, as they 
do not travel into the dural spaces of the brain direct. Then, too, polio- 
myelitis is a general infection, and the antibodies should reach all portions 
of the body. It has also been shown that, where the cord meninges are ir- 
ritated by the injection of any serum directly into the spinal canal, the virus 
of poliomyelitis is more likely to find its way into the spinal substances, 
when this virus is present in the blood stream. 

During the past few years, the technique has been changed and many 
observers (Show, Thelander and Fleischner), have reported excellent results 
with human polio-convalescent serum where it is injected into the blood 
stream or subcutaneously. However, human polio-convalescent serum is 
not always obtainable by the rural physician, so it would seem more feasible 
to look further for a prepared polio-immune serum. 

Dr. E. C. Rosenow, working on the assumption that acute anterior 
poliomyelitis is caused by a certain strain of streptococcus, has produced 
an immune horse serum for the treatment of this disease. This serum he 
produces in horses by giving them graduated doses of the culture of the 
peculiar strain of streptococcus. It was planned, then, to give this serum 
a thorough trial during the next epidemic occurring in our locality. 

It was the good fortune of the writer in the early part of July 1925, 
to make a study of an infantile epidemic which occurred in Kansas City, 
Missouri. Fifty-one cases were reported to our local Board of Health. A 
brief summary of these cases as reported may be of interest: seventeen, or 
thirty-three per cent., of these patients died ; two, or four per cent., recovered 
without residue paralysis; nineteen, or thirty-seven per cent., showed paraly- 
sis of varying degrees, and all have a residue paralysis at this time, about 
fifty per cent. reporting improvement; thirteen, or twenty-six per cent., 
could not be found by the visiting nurse for treatment or observation, and 
hence their present condition is unknown. 

These statistics need no comment, but draw attention to the high 
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death rate, and the gradual increase in-the number of reported cases, as 
compared with former years. 

Our principal aim in the study of this small series of cases was to 
formulate the best method of treatment of this malady during its acute 
stage. 

The following is an outline of the treatment given in this series of cases: 
Strict isolation, early and repeated spinal drainage to keep the pressure 
down, followed by antipoliomyelitic horse serum, given directly after the 
spinal drainage, and general hygienic treatment. Our serum was very 
kindly furnished by Dr. Rosenow. 

Fourteen cases were personally followed, ten of which received treat- 
ment according to the above outline; four received only the medical treat- 
ment with no aim at specific therapy. Of the ten treated with serum and 
spinal drainage, the results were as follows: 

Two cases showed no paralysis, although the symptoms and spinal 
fluid findings gave a typical picture of poliomyelitis. 

Three, or thirty per cent., showed recovery to almost normal. 

One showed good recovery and two showed only fair recovery. 

Two patients, or twenty per cent., died; one probably died of second- 
ary meningitis, the second of pneumonia. 

In all cases except two, the serum was given after the paralysis was 
noted, so our results must be gauged accordingly. The acute symptoms 
in every case abated almost immediately after the spinal drainage and 
administration of the serum. 

Four cases did not receive serum or spinal drainage. Of these, two, or 
fifty per cent., died; one, after thirty-six hours of illness and the other 
ten days after the first symptoms were noted; both died of respiratory 
failure, the infection probably attacking the centers of respiration. The 
other two had extensive limb paralysis which showed no improvement over 
a period of observation lasting four weeks. 

These cases were not studied with the idea of lauding the value of 
Rosenow serum or spinal drainage; but rather the treatment and results 
obtained therefrom were approached with an open mind, in the hope that 
the conclusions would speak for themselves. 


CONCLUSIONS 


From the study of this brief series of cases, the following conclusions 
seem justifiable: 

1. The cases treated with Rosenow serum showed a more rapid re- 
covery, and the paralysis was not so profound and extensive as in the 
untreated cases. 

2. The effect of spinal drainage on the acute symptoms was almost 
phenomenal, the symptoms disappearing for the most part a very short 
time after the drainage and only appearing when the spinal pressure again 
was raised above normal. 
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3. The death rate in the treated series was much smaller than in 
the untreated cases. 

4. There was a glycosuria and hyperglycemia in a large percentage of 
the reported cases, thus substantiating the point that several men have 
made, that this infection has some effect on the carbohydrate metabolism, 
which is probably an inflammation of the pituitary bodies. 

5. The ideal treatment for acute anterior poliomyelitis seems to be: 
(1) strict isolation; (2) early and repeated spinal drainage to keep the 
abnormal intraspinal pressure down; (3) serum, either human serum or 
immunized horse serum of Rosenow, given directly after the spinal drain- 
age, either intramuscularly or intravenously, depending upon the symptoms; 
(4) general hygienic medical treatment. 


PART III 


EXPERIMENTAL STUDY OF THE IMMUNOLOGY AND SERUM 
TREATMENT OF POLIOMYELITIS 


The value of serum treatment in acute poliomyelitis can hardly be 
questioned, but the relative potency and specificity of the two serums now 
in use is a much debated question. Even after working with these serums 
for two or three years, we were not convinced as to the relative merits of 
the two standard serums,—namely, human convalescent poliomyelitic 
serum, and the antistreptococcic poliomyelitic horse serum prepared by 
Dr. E. C. Rosenow. 

Many valuable reports have been given in favor of each serum, but in 
our search through the literature we could find no parallel study of these 
two serums. It was planned, therefore, to have on hand a supply of both 
types of serum for use during the next poliomyelitic season. Fortunately, 
however, few cases were reported during 1926, so monkeys had to be 
substituted in our study. 

Our protocol was divided into three heads: first, experiments on 
neutralization of virus; second, immunization experiments; third, experi- 
ments on serum treatment in the acute stage. 

Macacus rhesus monkeys were used throughout the experiments. 
The dosage was gauged by the weight in kilograms of animal body weight. 


NEUTRALIZATION EXPERIMENTS 


For this experiment, a cord emulsion was prepared by using the cord 
and brain stem of a monkey who had died with anterior poliomyelitis*; a 
ten per cent. glycerin and normal saline emulsion was made and will be 
designated in these experiments as Virus R-1. 

Three monkeys were used for the experiment, designated as A-1, A-2 
and A-3. 


*Courtesy of Dr. E. C. Rosenow. 
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Monkey A-1 (Neutralization with Rosenow Serum): % c.c. of virus;R-1 was mixed 
with 34 ¢.c. of Rosenow antistreptococcic poliomyelitic serum and incubated at thirty- 


seven degrees centigrade for thirty minutes. 


brally. 


This emulsion was then injected intracere- 
On the third day, the animal showed weakness of the right arm and hand, which 


developed into a definite drop wrist and paralysis of the arm within two days, the tem- 


CHART 1 


SUMMARY OF NEUTRALIZATION EXPERIMENTS 





MONKEY 
A-\ 
ROSENOW 
SERUM 







i Cec. virus R-l -+ 
c.ce Rosenow serum. 
Mixed; incubated at 
37° C. for 30 minutes. 


Injected intra- 
cerebrally. 


Rise of temperature 
and slight paralysis 
of right arm and hand 
with drop wrist. 


At the end of 10 days 
animal was well and 
healthy. No residue 
of paralysis. 








After 10 days, 


monkey well and 
normal. 









MONKEY 
A-2 
CONVALESCENT 
SERUM 






i cece virus K-l + 
c.c. human convales-— 
cent serum. Mixed; 
incubated at 37° C. 
for 50 minutes. 


Injected intra- 
cerebrally. 


For a period of three 
days animal was 
nervous, irritable, 


with rise in tempera~ 


no paralysis. 


ture; 





; 













MON KEY 
A-3 


CONTROL 


2 cece virus R-l. 


Injected intra- 
cerebrally. 


Within 20 hours, 
flaccid paralysis of 
left side, spastic con- 
tractures on right; 
coma for several hours, 
with rise in tempera- 
ture. Definite peraly- 
sis for 6 days. 


After 5 days monkey was 
normal, but having 
passed through a very 
stormy illness. 


| 








After 11 days, 


monkey well; lost 
much of his coat. 








110 R. L. DIVELEY 


perature ranging up as high as 103.4 degrees. After an illness of five days, the monkey 
recovered very rapidly, and two days later he was active and normal with no residue of 
paralysis, and had suffered no ill effects from the experiment other than the loss of a 
great deal of his coat. 

Monkey A-2 (Neutralization with Human Convalescent Serum): 34 c.c. of virus 
R-1 was mixed with 34 c.c. of human convalescent poliomyelitic serum and incubated 
at thirty-seven degrees centigrade for thirty minutes. This emulsion was injected intra- 
cerebrally. The animal looked sick and was irritable and nervous for two or three days, 
running a temperature as high as 102 degrees, and showed a slight weakness of the right 
arm for the two or three days; no paralysis was noted; seven days after injection the 
animal was normal and suffered no ill effects from the experiment. 

Monkey A-3 (Control): This animal was injected intracerebrally (left) with %4 c.c. 
Within twenty hours, monkey had complete flaccid paralysis of the left 
For some thirty-six hours, monkey was in a 
Definite paralysis 


of virus R-1. 
side and spastic contractures on the right. 
comatose state, temperature ranging up as high as 101.8 degrees. 


NEUTRALIZATION EXPERIMENTS 
(CHART 1) 














Fic. 1 














Fic. 2 
Monkey A-3 (Control). Showing a definite paralysis of the left side. 
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lasted for six days. At the end of this time, monkey showed recovery and within five 
days, eleven days after the injection, the monkey was normal, but after a very stormy 


illness. 
SUMMARY OF NEUTRALIZATION EXPERIMENTS 


Our control in this experiment showed definite complete paralysis, and 
his illness ran a very stormy course, for he was at the point of death several 
times. The monkey in which the virus was neutralized with human serum 
showed very few signs of illness. The monkey in which the virus was 
neutralized with Rosenow serum showed a definite paralysis, but a complete 
recovery was noted. It would seem from this experiment that while Rose- 
now antistreptococcic poliomyelitic horse serum was potent in the neutral- 
ization of the virus, yet symptoms and paralysis were more marked in this 
monkey than in the animal used where the virus was neutralized with the 
human convalescent serum. 


IMMUNIZATION EXPERIMENTS 


For this experiment, a fresh cord emulsion was made as before, and will 
be known as Virus R-2. In this series, three monkeys were used, designated 
as B-1, B-2 and B-3. 

Monkey B-3 (Control—Immunization with Cord Emulsion): An attempt was made 
to immunize this animal with cord emulsion, virus R-2, but the dosage was increased too 
rapidly and the animal died; therefore, the virile dose could be used as control for the 
following two animals. This animal was given four doses of cord emulsion R-2 intra- 
muscularly as follows: 


August 16, 1926 V6 ¢.c. 
August 20, 1926 I es. 
August 26, 1926 1% c.c. 
August 27, 1926 2% c.c. 


No reaction or ill effects were noted from the first three injections, but forty-eight hours 
after the last injection, the monkey developed a high temperature ranging from 102 to 
105 degrees, and showed marked weakness of the lower extremities. Paralysis continued 
until both arms and both legs were involved, and ten days later the monkey died from 
exhaustion and with complete paralysis. Postmortem examination showed no gross 
pathologic changes, except some injection of the meninges of the brain and cord; micro- 
scopic examination of the cord showed slight degeneration and infiltration of the anterior 
horn cells. 

Monkey B-1 (Convalescent Serum) : This animal was immunized by the intramuscu- 
lar injection of human convalescent serum given in five successive doses as follows: 


August 11, 1926 5 c.c. 
August 16, 1926 5 c.c. 
August 20, 1926 6 c.c. 
August 23, 1926 6 c.c. 
August 27, 1926 5 c.c. 


No reaction or ill effects were noted from the injection of this serum. After a lapse of 
nine days from the last injection, the animal was injected with 24 c.c. of virus R-2 in 
the right thigh. This monkey was watched very closely, but the temperature did not 
rise and no reaction was noted from the injection of the emulsion; four days later an addi- 
tional dose of 31% c.c. of virus R-2 was given in the left thigh. No rise in temperature 
was noted, no reaction to the injection. 
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CHART 2 


SUMMARY OF IMMUNIZATION EXPERIMENTS 






MONKEY 
B-1 
CONVALE SCENT 
SERUM 


Human convelescent 
serum; injected intra- 






muscularly: 
Aug. 11 5 cec. 
Aug. 16 5 c.c. 
Aug. 20 6 c.c. 
Aug. 23 6 cece 
dug. 27 5 cece 


No reaction to injec- 
tions. 


After 9 days, 2 c.c. 
virus R-2 injected in 
right thigh. 
After 4 days, 34 c.c. 
virus R=-2 injected in 
left thigh. 


No reaction to injec- 
tions. 





At the end of 5 months, 
this animal was inject- 
ed with 2 c.c. virus 
R-3 intracerebrally, 
end died 5 days leter - 
complete parelysis. 












MON KEY 
B-2 
ROSENOW 
SERUM 







Rosenow serum; injected 
intramusculerlys 
Aug. 11 2 cec. 
Aug. 16 4 c.c. 
Aug. 20 5 cece 
Aug. 23 5 cece 
dug. 27 5 cece 


No reaction to injec- 
tions. 


After 9 days, 24 c.c. 
virus R-2 injected in 
right thigh. 
After 4 days, 33 c.c. 
virus R-2 injected in 
left thigh. 


After 6 days, paralysis 
of arms, legs and back; 
a very stormy illness. 
Partially recovered use 
of arms, but residual 


peralysis of legs. 





B-2 


After 3 months 
monkey well, but 

with paralysis of 
legs. 







At the end of 4 months, 
died of pneumonia. 








MONKEY 
B-3 
CONTROL 







Virus R-2; 


injected 
intramsculerly: 


dug. 16 2 c.c. 
20 1 cc. 


Aug. 26 1 c.c. 
Aug. 27 23 cece 


No reaction to first 
three injections. 48 
hours after last dose, 


onset of _— 


Complete paralysis 
of entire body; 


death 12 days after 
last injection. 
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Fic. 4 


Monkey B-2. Paralysis of legs, and some weakness of 
right arm. 

















Fic. 5 


Monkey B-3. (Control). Picture taken just before death, 
showing complete paralysis. 
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Monkey B-2 (Rosenow Serum): This monkey was immunized by the intramuscular 
injection of Rosenow antistreptococcic poliomyelitic serum given in five successive doses 


as follows: 


August 11, 1926 2 C.€. 
August 16, 1926 4 c.c. 
August 20, 1926 5 c.c. 
August 23, 1926 5 ¢.c. 
August 27, 1926 5 c.c. 


No ill effects nor reactions were noted from the injection of the serum. After nine 
days of rest, the monkey was given 24 c.c. of virus R-2 in the right thigh. Nosymptoms 
were noted from this injection. Four days later the monkey was given an additional 
dose of 31% c.c. of virus R-2 in the left thigh. No symptoms were noted for six days, at 
which time definite flaccid paralysis of the lower extremities developed, the head was 
drawn back and the monkey looked very sick. No attempt was made to give this animal 
specific therapy. He was observed over a period of four months; some recovery of the 
paralysis was noted, but there was almost complete paralysis of the lower extremities 
when the monkey died four months later of pneumonia. 


SUMMARY OF IMMUNIZATION EXPERIMENTS 


Monkey B-3 was killed by an intramuscular injection of 2% c.c. of 
virus R-2; therefore, this may be designated as a virile dose. Animal B-1, 
it would seem, was thoroughly and completely immunized with human con- 
valescent serum, as the animal was not affected by two virile doses of virus 
R-2 which killed our Control, B-3. Animal B-2, which was immunized 
with Rosenow antipoliomyelitic serum, showed a rather high degree of im- 
munization, but the protection was not as specific as B-1. Six months later 
B-1 was injected intracerebrally with 2 c.c. of virus R-2 and died. Thus 
the immunization, while complete for a time, only lasted a period of a few 
months, not to exceed six. 


EXPERIMENTS ON TREATMENT 


A cord emulsion was prepared as before and will be designated as 
Virus R-3. For this experiment seven monkeys were used, designated as 
C-1, C-2, C-3, C-4, C-5, C-6 and C-7. 


Monkey C-1 (Control): This animal was injected with 1 c.c. of virus R-3 intracere- 
brally. Within twelve hours, the monkey showed definite paralysis of lower legs, but 
by the end of the twenty-four-hour period, he was much better; he was given an additional 
dose of 1 c.c. of virus R-3 intracerebrally. Within twelve hours he developed paralysis 
of the lower extremities, which rapidly progressed until the animal showed complete 
paralysis of the entire body and died of exhaustion. From this experiment we may 
conclude, then, that 2 c.c. of virus R-3 injected intracerebrally is a virile dose. 

Monkey C-5 (Control): This monkey had been previously immunized with human 
convalescent serum six months before, and is now used as a test against the immunity 
given; also as a control. The animal was given 2 c.c. of virus R-3 intracerebrally. In 
twenty-four hours, monkey had some ataxia and definite weakness of the hind legs. 
Twenty-four hours later, monkey had definite paralysis of hind legs and got around with 
difficulty. Paralysis rapidly extended, and at the end of five days, monkey died with 
complete paralysis of both upper and lower extremities and head drawn back. 

Monkey C-3 (Rosenow Serum): Monkey was given 114 c.c. of virus R-3 intracere- 
brally. Six hours later, monkey looked sick and huddled in a corner, shivering a great 
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deal, but no definite paralysis was noted. Was given 3 c.c. of Rosenow serum intra- 
muscularly. The next day, November 27, 1926, there was a slight weakness of hind 
legs, but no definite paralysis; was given 3 c.c. of Rosenow serum. On November 29, 
1926, animal was some better; given 3 c.c. of Rosenow serum. On December 3, 1926, 
or four days later, animal showed definite weakness of hind legs, was shivering and looked 
very sick; given 4 c.c. of Rosenow serum. December 4, 1926: definite paralysis of legs; 
got around with a decided limp; 4 c.c. of Rosenow serum given. December 5, 1926: 
monkey some brighter but definite weakness of left leg and limped; given 4 c.c. of 
Rosenow serum. December 8, 1926: paralysis of both legs extensive, almost complete; 
given 4 c.c. of Rosenow serum. December 9, 1926: paralysis of hind legs complete; 
4c.c. of Rosenow serum. December 10:3 c.c. of Rosenow serum given. On January 15, 
1927, about fifty days after the original inoculation, monkey had gone on to a complete 
recovery of the upper extremities and almost complete recovery of the lower extremities, 
although there was a decided limp from residual paralysis of hind legs. Monkey is well 
and healthy otherwise. This animal was given nine doses of serum with a total of 32 c.c. 

Monkey C-4 (Convalescent Serum and Control): This animal was given 2 c.c. of 
virus R-3 intracerebrally. Six hours later, animal looked very sick but showed no defi- 
nite paralysis; was given 3 c.c. of human convalescent serum intramuscularly. The next 
day, November 27, 1926, animal had decided weakness of hind legs. Given 3% c.c. of 
human serum. November 28, 1926: monkey brighter and more active but weakness of 
hind legs; given 4 c.c. of convalescent serum. November 29, 1926: definite weakness of 
hind legs; otherwise, monkey normal. Given 4 c.c. of convalescent serum. November 
30, 1926: animal normal; no signs of paralysis. It was thought that this monkey had 
completely recovered, but forty-eight hours later he developed a complete paralysis of 
hind legs and right arm and within a few hours could not stand or raise his head. Was 
given 5 c.c. of human convalescent serum. December 5, 1926: had profound paralysis 
of hind legs, some paralysis of both arms, most marked in the right. At this juncture of 
the experiment, our supply of human convalescent serum was exhausted and could not be 
replenished. As the paralysis of this animal was so nearly like the paralysis of Monkey 
C-2, it was decided to use this monkey as control against Animal C-2, so no more specific 
treatment was given. The paralysis extended until monkey was completely paralyzed 
and died eighteen days after original inoculation. 

Monkey C-2 (Rosenow Serum): This animal was given 2 c.c. of virus R-3 intracere- 
brally. Twenty-four hours later, the animal showed marked weakness of hind legs and 
some spasm of neck muscles. Was given 3 c.c. of Rosenow antistreptococcic poliomye- 
litic serum intramuscularly ; twelve hours later animal had distinct paralysis of hind legs. 
Three doses, 4 c.c. each, of serum were given on succeeding days, and at the end of five 
days aftér original injection, the animal was well and healthy, and had gone on to a 
complete recovery. Two days later, however, complete paralysis of hind legs and right 
foreleg was noted and animal could not stand or get around. Was given 5 c.c. of Rose- 
now serum. The next day, the paralysis had extended; was given 5 c.c. of Rosenow 
serum. The following day the monkey was some better and on succeeding days was 
given four doses of Rosenow serum, 5 c.c. each. Ninety days later, this monkey had 
gone on to a complete recovery except residual paralysis of the lower extremities, which 
was partial of the right leg and complete of the left. This animal ran a parallel course 
with Monkey C-4 up to the time of the secondary paralysis. From then on C-2 was 
treated with serum, C-4 was not; C-2 gradually recovered, C-4 died seven days after 
secondary paralysis was noted. 

Monkey C-6 (Human Convalescent Serum): This animal was injected intracere- 
brally with 2 c.c. of virus R-3. Six hours later was given 3 c.c. of human convalescent 
serum. Monkey looked very sick; one day later, January 18, monkey had elevated tem- 
perature and looked very sick; was given 3 c.c. of human serum. Twelve hours later had 
definite weakness of hind legs; was given 3 c.c. of human serum. January 19: monkey 
had definite paralysis of hind legs; was given 3 c.c. of human serum. Six hours later, 
condition fair and paralysis about the same. Given 3 ¢.c. of human serum. January 
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20: condition of animal some better; given 3 c.c. of human serum. January 21: condi- 
tion much better, still running temperature of 102 degrees; 3 c.c. of human serum given. 
January 23: condition very much better and animal about normal; given 4 c.c. of human 
serum. January 24: animal normal; no paralysis nor ill effects from the experiment. 
This animal was given eight doses of serum with a total of 25 ¢.c. Has gone on to a 
complete recovery with no paralysis. 

Monkey C-7 (Rosenow Serum): This monkey was injected with 2 c.c. of virus R-3 
intracerebrally. Six hours later, although the monkey was active and eating, was given 
3 c.c. of Rosenow serum. Twenty-four hours later, January 18, monkey was active and 
with no signs of paralysis; given 3 c.c. of Rosenow serum. Six hours later, monkey had 
distinct weakness of left arm and leg. Monkey listless and not eating, slight elevation 
of temperature—given 3 c.c. of Rosenow serum. January 19: distinct paralysis of left 
leg and arm; given 3 c.c. of Rosenow serum. Six hours later paralysis of left leg and arm 
definite; given 3 c.c. of Rosenow serum. January 20: paralysis of both lower and upper 
extremities, with neck rigid and arched; given 3 c.c. of Rosenow serum. January 21: 
monkey completely paralyzed, neck drawn back and respiration shallow; given 3 c.c. of 
serum. Six hours later given 20 c.c. of saline hypodermoclysis; respiration shallow, head 
drawn back, complete paralysis. Four hours later monkey died; autopsy showed no 
gross findings. Sections of the cord showed infiltration and congestion in the region of 
the anterior horn cells. 


SUMMARY OF TREATMENT EXPERIMENTS 


It will be noted that in Animals C-1 and C-5, which were used as 
controls, 2 c.c. of virus R-3 was a virile dose. 

Let us contrast Animals C-2 and C-4; C-2 being treated with Rosenow 
serum, C-4 with convalescent serum to a complete recovery, then secondary 
paralysis was noted, the paralysis being of about the same severity in both 
monkeys. Treatment was continued in C-2 with Rosenow antistrepto- 
coccic serum to recovery with slight residual paralysis; no treatment was 
given to C-4 after the secondary paralysis, and animal died seven days after 
the paralysis was noted. 

Let us contrast C-3 with C-2. In C-2 serum treatment was not 
started until several hours after the paralysis was evidenced. In C-3, 
serum treatment was started six hours after inoculation, or as soon as the 
first signs of the illness appeared but before any definite paralysis was noted. 
C-2 had a definite residual paralysis, with complete paralysis of the left leg 
and partial of the right. C-3 had little residual paralysis and made an 
almost normal recovery. C-6, which was treated with human convalescent 
serum, showed only slight paralysis, and had an uneventful recovery to 
normal with no residual paralysis. C-7, treated with Rosenow serum, 
died. No explanation can be advanced for the non-specificity of the treat- 
ment given C-7, 

CONCLUSIONS 


From the foregoing experiments, the following conclusions seem 
justifiable : 

1. Human convalescent poliomyelitic serum and antistreptococcic 
poliomyelitic serum of Rosenow are capable of neutralizing the virus of 
poliomyelitis. These experiments would tend to demonstrate, however, 
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ILLUSTRATIONS OF TREATMENT EXPERIMENTS 
(CHartT 3) 




















Fia. 6 
Monkey C-1 (Control). Paralysis 
from waist down. Just before death. 


























Fia. 7 
Monkey C-5 (Control). Complete 
paralysis and arching of back and neck. 
Just before death. 














Fic. 8 


Monkey C-2 (Rosenow serum). 
Complete paralysis of legs, right 
arm and back before recovery. 


Fia. 9 


Monkey C-4 (Human convalescent serum). 
Complete paralysis of lower extremities after 
first attack, before a complete recovery. 
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ILLUSTRATIONS OF TREATMENT EXPERIMENTS (Continued) 
(CHartT 3) 











Fia. 10 


Monkey C-3. Complete paralysis. Treatment with Rosenow serum to 
complete recovery of arm and only slight paralysis of legs. 

















Fic. 11 


Monkey C-7. Paralysis of legs and left arm just before 
death. 

















Fig. 12 


Monkey C-6 (Human convalescent serum). Paralysis of hind legs. Treat- 
ment to complete recovery. 
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that the neutralization is more complete with the human convalescent 
serum. 

2. Monkeys can be immunized against an active virus of poliomyelitis 
by human convalescent poliomyelitic serum, and antistreptococcic polio- 
myelitic serum of Rosenow. It will be noted, however, that the immuniza- 
tion is much more complete where human convalescent serum is used. 
Immunization of monkeys with this method is short-lived and does not last 
over a six-months’ period. 

3. Human convalescent serum and antistreptococcic poliomyelitic 
serum of Rosenow are both highly specific in the treatment of acute 
infantile paralysis. These experiments would tend to prove that the con- 
valescent serum is the more potent. It will also be noted that much better 
results were obtained where the serum was given early, although recovery is 
noted when serum treatment was started forty-eight hours after the 
appearance of definite paralysis. 


GENERAL CONCLUSIONS 


1. Our most important problem in arresting the scourge of anterior 
poliomyelitis is the diagnosing of these cases early. More thought and 
study should be given to the early symptoms and signs of this infection by 
the men who are called to see these cases first, namely, the general prac- 
titioner and pediatrician. The symptomatology is very definite and it 
would seem possible that a diagnosis could be made in a higher percentage 
of cases in the preparalytic stage. The serum treatment has proved its 
value and should be given even in those cases where the diagnosis is ques- 
tioned, or up until the second stage is reached. 

2. The treatment of the secondary or convalescent stage is grossly 
neglected, thus more care and supervision should be given this most impor- 
tant phase of the malady. More can be done for these unfortunate children 
during the first few hours or days of their illness, than at any subsequent 
time. 

3. If an early diagnosis is made, and proper treatment instituted 
during the febrile stage, the resulting cord involvement is not only lessened, 
but in a great percentage of cases is prevented. 

4. Proper treatment for the first or active stage, consists of absolute 
rest, general febrile treatment, early and frequent spinal drainage to keep 
the spinal pressure down, and intravenous or intramuscular specific serum 


treatment. 
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FRACTURE OF THE THYROID CARTILAGE 
Report oF ONE Case 


BY H. EARLE CONWELL, M.D., F.A.C.S., FAIRFIELD, ALABAMA 


Orthopaedic Clinic, Employees’ Hospital 


This particular case is presented because of its (a) comminution, (b) 
uneventful convalescence, (c) full recovery; and to record another case in 


surgical literature. 


CASE REPORT 


C. H. R., white male, 
age thirty-one, was ad- 
mitted to the Orthopaedic 
Service of the Employees’ 
Hospital, Fairfield, Ala- 
bama, July 6, 1928, with 
history of having been in- 
jured a few moments pre- 
viously by being struck on 
his Adam’s apple by a very 
fast pitched ball. Accord- 
ing to the patient’s state- 
ment, he was catching for 
a great speed-ball artist in 
a very exciting baseball 
game. 

Physical examination 
showed that the patient 
had a very long neck and 
very prominent thyroid 
cartilage. There was 
marked swelling and ten- 
derness of the soft struc- 
tures around the cartilage 
with considerable pain in 
the neck when the patient 
moved his head or neck in 
any direction. The pa- 
tient had great difficulty 
in swallowing. There was 
slight embarrassment of 
respiration, but gradual 
improvement was noted 
within a few hours after 
injury. 

Treatment consisted 
of absolute rest in bed with 
head, neck and shoulders 
elevated. Ice cap was 
applied locally to the neck 
until most of the swelling Fic. 1 
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had subsided. Morphine (one-sixth of a grain) was given when necessary; small quan- 
tities of crushed ice were given only when absolutely necessary for first twenty-four hours, 
after which increasing amounts of cold fluids were given by mouth. Patient was dis- 


charged from the hospital July 13, 1928. 
This patient was seen at frequent intervals at the Orthopaedic Out-Clinic Depart- 


ment for two months following injury, and gradual improvement was noted. When last 
seen, ten weeks following injury, the patient had excellent results with no disability. 


For detailed information in regard to etiology, diagnosis, symptoms, 
and the treatment of fractures of the larynx, reference may be made to the 
excellent articles by Mullen!, Lind?, Hill’ and Oertel*. A review of these 
articles and others (Stimson’, Roberts and Kelly*®, Foote’) on injuries to 
the larynx and the author’s case suggests the following conclusions :— 

(1) The literature does not contain a very large number of reported 
cases of fractures of the larynx. 

(2) There is no doubt but that there are many cases of fractures of the 
larynx that have not been reported. 

(3) There are many undiagnosed cases of fractures of the larynx. 

(4) The thyroid cartilage is more frequently involved than any part 
of the larynx. 

(5) Soft structure injuries around the larynx are to be given great 
consideration. Severe or moderate soft structure injuries of the neck, 
associated with fractures of the larynx, are generally much more serious 
than direct injuries to the larynx with slight soft structure injury. 

(6) The percentage of mortality in injury to the larynx is very high, 
estimated by some as high as seventy-five per cent. (Hill*), and by Foote’ 
as high as thirty-three per cent. 

(7) Death is usually due to suffocation or sudden asphyxia, and in 
some cases to pneumonia. 

(8) Sudden asphyxia may cause death before aid is secured. 

(9) Emphysema of the neck is a very serious symptom. 

(10) Close observation should be made for several days, because 
oedema and suffocation take place in some cases several days following 
injury. 
(11) At all times one should be prepared for an immediate trache- 
otomy. 
(12) Tracheotomy should always be done (generally a low one) when 
the first signs of dyspnea and cyanosis are noticed. 

(13) Cold applications should be applied locally with absolute rest to 
the voice. Fluid should be given subcutaneously or by rectum, if 
necessary. 

(14) One should not be misled by the apparently good condition of the 
patient. All injuries to the larynx should be considered serious until proven 
otherwise. 

(15) Immediate attention should be given following injury; 7.e., 
opiates, rest, and ice applied locally, thereby preventing serious complica- 
tions in many instances, as in the author’s case. 
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RECORDING ARTHROFLEXOMETER 


BY JASON S. PARKER, M.D., F.A.C.S., WHITE PLAINS, NEW YORK 


The instrument illustrated herewith was developed to prove the value 
of one that would fit both the flexor and extensor surface of any joint, one 
that would measure motion in every joint in the body, and one on which a 
permanent record of the amount of motion could be made. 

The result is an instrument in which the recording dial is offset from 
the blades, so that the motion can be measured with the instrument resting 
snugly in the apex of the joint, without interfering with the revolving 
indicator on the chart. The paper disc (individual chart) upon which is 
marked the name, date, and range of motion, is easily detached and filed 
with the patient’s record. The black numbers on the white background 


are easy to read. 





Fia. 1 





Fig. 2 


Shows instrument with detachable record charts. 
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Fic. 4 Fia. 5 


Measuring motion at elbow, shoulder, and wrist. 


This permanent record is desirable in Workman’s Compensation Cases, 
cases which may necessitate Court appearance, and is especially useful in 
joint injuries of any character, as reference to these charts will indicate at a 
glance whether the condition is yielding to treatment or not. 
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RECURRENT ANTERIOR DISLOCATION OF THE SHOULDER 
A New OPERATION* 


BY TOUFICK NICOLA, M.D., F.A.C.S., NEW YORK 


In reviewing the literature for the treatment of recurrent anterior dis- 
location of the shoulder, one is impressed by the variety of this treatment. 
It varies from prolonged immobilization to extensive bone operation. One 
is at times puzzled as to which is the best treatment for such a case. 
Ideally, the case should be studied to determine the exact pathology that is 
present. 

In considering the pathology of this condition, it is convenient to group 
it into three groups,—namely, bony, capsular, and muscular. 

In the bony group we may have: 

1. Defects in head of humerus either acquired after the first disloca- 
tion, or due to atrophy of the head, infantile paralysis, or congenital 
defects. 

2. Defects in glenoid cavity, consisting of either acquired fracture of 
edge or shallowness of a congenital type. 

3. Fractures of the greater or lesser tuberosities of the humerus. 

In the capsular group we may have: 

1. Detachment of the joint capsule from the anterior or inferior 
margins of the glenoid. 

2. Enlargement of the joint from relaxation following repeated tears. 

In the muscular group we may have: 

1. Weakness of the supra and infra spinatus muscles. 

2. Contracted pectoralis major, teres minor, and latissimus dorsi. 

From the pathological consideration, we see that in most cases there is 
usually a combination of two or three of these factors present and to repair 
only one leaves a loophole for recurrences. To repair all is very difficult 
and sometimes impossible. The new operation, described below, utilizes 
the long head of the biceps and prevents dislocation of the head of the 
humerus. On the cadaver, where the operation was worked out, the head 
of the humerus could not be dislocated even though all muscles and capsule 


were severed. 
DESCRIPTION OF OPERATION 
1. Incision begins on clavicle above the caracoid process and passes 
down along the anterior border of the deltoid for about four inches (See 


Fig. 1). 


*From the Third Orthopaedic Division of the Hospital for the Ruptured and 
Crippled, Charlton Wallace, M.D., Chief. 
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2. The upper and anterior fibers of the deltoid muscle are divided 
close to the clavicle and, if more exposure is necessary, more of the clavicu- 
lar portion of the deltoid muscle may be stripped subperiosteally. 

3. The pectoralis major and cephalic vein are retracted inward, and 
the deltoid outward. 

4. The tendon of the long head of the biceps is exposed up to its 
origin. To do this, it is necessary to divide the transverse humeral liga- 
ment which holds the tendon in the bicipital groove and to split open the 
capsule in the line of the fibers continuous with the transverse humeral 
ligament. The bicipital branch of the anterior circumflex artery accom- 
panies the tendon in the bicipital groove (See Fig. 2). 

5. The tendon of the long head of the biceps is divided about one inch 
below the cut margin of the transverse humeral ligament, after placing 
stay sutures of black silk in the proximal and distal parts, so that the ends 
may be under control. The elbow is flexed at about forty-five degrees 
during this step and the rest of the operation. 

6. A hole is drilled through the head of the humerus beginning just 
below the transverse humeral ligament, using a quarter-inch drill. This 
should be so directed that it comes out at about the center of the articular 
surface of the head. 

7. A probe or flexible aneurysm needle is passed through the tunnel 
and the arm rotated out so that it is easier to thread the probe. Next the 
probe is threaded and the tendon pulled through tunnel and united with 
the distal part, using black silk (See Fig. 3). 








Fia. 4 Fia. 5 


Internal rotation normal at end of Flexion at shoulder five degrees short 
five weeks. of normal at end of five weeks. 











RECURRENT ANTERIOR DISLOCATION OF THE SHOULDER 131 








Fic. 6 
Complete abduction at end of five weeks. 


8. Tension is made on the proximal part and sutures made through 
tendon and periosteum near the bicipital groove so as to fix the tendon and 
remove tension on the newly sutured section. 

9. The transverse humeral ligament and capsule are sewed with a 
continuous No. 1 plain catgut; the cut part of the deltoid with a few mat- 
tress sutures; the skin with No. 1 plain catgut. 

10. The shoulder is put up in simple Velpeau bandage, reenforced 
with adhesive plaster, with arm close to chest and elbow flexed to forty-five 
degrees, and is kept up for three weeks. 


CASE REPORT 

Patient, S. C., age twenty, occupation, boxer. Gave history of “throwing punch”’, 
while boxing three years ago. This was followed by extreme pain in right shoulder and 
immediate loss of power. After some manipulation he felt something snap back into 
place in the shoulder. Since then he has felt shoulder slip out of place on an average of 
five times a week. He is able to voluntarily dislocate shoulder and then replace it 
himself. Patient was admitted to the hospital March 29, 1928, and operated upon 
March 30, 1928. He had the usual postoperative reaction and was discharged April 6, 
1928. Shoulder was immobilized for two and one-half weeks, followed by heat and gentle 
massage for one week, then manipulation was added. Eleven treatments were given. 
Five weeks after operation patient had excellent function with no recurrence of disloca- 
tion. Figures 4, 5, and 6 show range of motion five weeks after operation. 


SUMMARY 


1. The operation described is simple to perform. 
2. It can be used in all cases, no matter what the cause,—bony, 


capsular, or muscular. 
3. There is no restriction of motion at the shoulder. 


4. Convalescence is short. 
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FRACTURES OF THE SPINE 


BY ARTHUR G. DAVIS, M.D., ERIE, PA. 


This paper presents an attempt to attain actual reduction of crush 
fractures of the vertebrae and to simplify their convalescent care. 

Out of a group of thirty-three fractures and dislocations of the spine, 
there have been nineteen cases of crush fracture, mainly confined to the 
region of the dorsolumbar junction. The first six of these were treated by 
Bradford frames or shells. The last thirteen consecutive cases were 
treated by the method to be described. Only those radiograms are 
presented which show clear detail in the views taken both before and 
after reduction. The difficulty of obtaining clearly detailed films at the 
time of accident has made comparison in photographic reproduction useless, 
in a number of cases, while the transilluminated film shows complete 
reduction of severe crush fractures. 

In elaborating the method herein described, certain features of spine 
anatomy have been used as agents to reduction. These are interpreted as 
follows: 

1. The strength of the anterior common ligament. 
2. The fulcrum of the posterior spinal joints. 

3. The firm attachment of the intervertebral discs. 
4. The density and resistance of the lateral masses. 

The density of the anterior common ligament is sufficient to withstand 
the stress of the hyperextension necessary to obtain reduction. When taut 
it restores contour and acts as a limiting membrane to hyperextension. 

The fulcra of the posterior spinal joints are illustrated in Figures 2 and 
3. Levers No. 1 acting through the vertebrae adjacent to the fractured 
one, thence through the sections of spine above and below, constitute the 
principal mechanism of reduction. Levers No. 2 are of variable impor- 
tance, depending upon the detailed nature of the fracture. In the average 
case, the pedicles remain confluent with the inferior fragment, so that 
Lever No. 2 is usually an additional agent. 

The firm attachment and relative invulnerability of the intervertebral 
dises, together with the firm incorporation of annulus fibrosus with 
anterior common ligament and epiphyseal plates, insure restoration of 
circumference and general contour. 

The thickness and resistance of cortex offered by the pedicles, articular 
processes, and points of confluence of pedicles and body are sufficient to 
resist the fracturing force to begin with, and are likewise strong enough to 
resist the stress of reduction. 

Besides the above factors, it is necessary to bear in mind the variable 
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hyperextensibility of the lumbar spine; the are of hyperextension adequate 
for a stocky type is inadequate for the slender type. 


THE METHOD 


The method, then, based upon these anatomical features, consists in 
actually restoring the contour of the centrum by obtaining the limit of 
hyperextension and maintaining this position with adequate fixation. In 
some cases it is necessary to gently manipulate the region as well. The 
impacted and fragmented upper and lower portions of the centrum, by 
virtue of the levers described, are disimpacted with a general restoration of 
contour (See Figs. 2 and 3). The body, with its attached pedicles and 
inferior articular processes of the vertebra next above the involved one, 
forms an upper lever. Likewise the body, with pedicles and superior 
articular processes of the vertebra next below, forms a lower lever. These 
levers exert a direct pull up- 
ward and downward, carrying 
with them the epiphyseal plates 
of the fractured centrum. The 
leverage is exerted more strongly 
on the anterior portion of the 
centrum, tending particularly to 
restore the anterior vertical 
diameter. The counteracting 
perpendicular forces are limited 
in action by the attached an- 
terior common ligament and an- 
nulus fibrosus. The action is 
also limited posteriorly by the 
lateral masses described. When 
the anterior common ligament is 
taut, the width, depth, and 
height of the involved centrum 
are restored, if not anatomically 
perfectly, at least very nearly so. 
Theoretically the periosteal en- 
velope and fragmented cortical 
shell must unfold like an inflat- 
ing bellows, of which the cen- 

Fic. 1 trum above and below form the 
Schematic representation of the particular circular frames and the anterior 
ligamentous structures involved in obtaining ¢ommon ligament the collaps 
a Represents the oblique spiral fibers of the ible envelope. The injury 1m- 
annulus fibrosus, firmly attached to the adjoin- pacts the bone fragments and 
ing epiphyseai plates. : : 
2. The short fibers of the anterior common COllapses the ligament with but 
ligament. very little, if any, tearing of the 


3. The longer fibers. : as ; ‘ 
4. The longest fibers. ligament. The manipulation 
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and hyperextension unfolds the ligament and actually puts it on the stretch, 
so that the fragments so intimately attached to its fibers fall into their 
normal places, restoring contour. 

If neurological signs are absent or the decision has been reached, in a 
partially paralyzed case, that manipulative rather than operative meas- 
ures will be used, also when the evidence demonstrates the integrity of the 
posterior arch, the anaesthetized patient is laid prone on a low table. The 
usual head suspension apparatus is used to completely elevate the lower 
extremities until the pelvis clears the table by several inches (See Fig. 4). 
The suspension is done in a direction upward and footward. That is, the 
center of suspension is placed about twelve inches distal to the foot, so that 
the traction is horizontal as well as vertical; the knees flexed at forty-five 
degrees rather than ninety degrees, thus obtaining horizontal traction as 
well as hyperextension, also minimizing the pressure on the posterior arch 
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Fic. 2 
A section of lumbar spine to illustrate the leverage obtainable by hyperextension 
B indicates usual lines of fracture. 
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Fia. 3 


The same spine as in Fig. 2 after disimpaction or hyperextension has 
taken place, showing the action of levers No. 1. Note the restoration 
of the anterior vertical diameter. 


of the involved vertebra. After sufficient suspension has been gained, 
manipulation is made by way of several quick but measured downward 
thrusts at the sides of the gibbus. In many cases this manipulation is 
unnecessary for the reason that the knuckle disappears with suspension. 
It is only in those cases where the knuckle still remains prominent, that the 
manipulation is necessary to disengage the impaction, reduce dislocation, 
or correct alignment. A posterior, padded, plaster shell is then made from 
head to knees. The roller (Fig. 5) is mounted and lashed on with plaster 
ropes. Draw sheets, which previously have been placed transversely under 
the patient, are now drawn tightly around the shell, and the complete en- 
semble is then rolled into the dorsal position. The anterior shell and roll- 
ers are then made as in Figure 6. The life-preserver roller was selected be- 
cause of its lightness, firmness, adaptability, and availability. Many 
materials might do as well. 
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Fic. 4 


The hyperextension apparatus. 

1. Indicates the space between the table and the pelvis. This clearance is an 
index of attainment of maximum hyperextension in the case of lumbar fractures. 
The arrow indicates the direction of pull considered the most effectual to render 
taut the anterior common ligament and at the same time protect the posterior 
arch. If the suspension point is carried more toward the head, there is nothing 
to be gained and there is possibly an increased risk. The low table depicted is 
more convenient than a higher one for the plaster work. 


Thus it will be seen that with the apparatus depicted, while the hyper- 
extension is not maintained to the extent that it is in the suspended position, 
nevertheless it is maintained sufficiently well throughout the six to ten 
weeks of callus formation, so that a good result may be expected in most 
cases. We have attempted doing with less length of shell, but find that the 
length prescribed is essential to the maintenance of proper splintage. The 
taut Y ligaments and tensor fasciae retain the position by means of the 
extended thighs; thence through the forwardly rotated ilia and sacrum the 
anterior common ligament is kept taut. The upper torso maintains coun- 
terextension by its own weight and hyperextension. For the dorsolumbar 
region the elevation is increased, the lower abdomen clearing the table; 
and for the mid and upper thoracic region a different method, but involv- 
ing the same mechanics, is used (Fig. 8). 


METHOD OF HANDLING 


After witnessing and experiencing the difficulties and laboriousness of 
bed-care, using many other types of apparatus, we found the “rolling the 
bundle” method simple, secure, and easy to execute, permitting change of 
position several times daily without great inconvenience and without the 
risk involved in various other lifting and shifting methods. The carefully 
modeled anterior and posterior shells, molded to impress the soft parts 
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Fig. 5 

The patient in the posterior shell. 

Notice the life preserver used as a roller. A standard life preserver can be cut 
in halves. The two longer sections of cork are removed, sawed off, and replaced in 
their pouches to fit the shorter corks. A half of the preserver is bound tightly to- 
gether with its own lashings and is then tightly affixed to the transverse plaster loops 
indicated at a. Note also the space for the use of the bed pan. The head piece is 
convenient during change of position and is not particularly uncomfortable. A 
small flat pillow can be inserted under the head to increase the comfort. 








Fic. 6 


To show the other half of the life preserver forming an upper and lower roller for 
the anterior shell. 





Fic. 7 


The apparatus bound together by trunk straps ready to roll. 

This type of special roller permits of greater ease in handling and can be affixed 
more securely to the plaster shell. Two nurses can easily roll the patient to the 
dorsal position as many times as will be necessary in the twenty-four hours with- 
out fear of accident. 
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Fic. 8 


Shows the principle of hyperextension as it is applied to the upper thoracic spine. 

The spine of the first or second vertebra just below the involved one is made to 
impinge exactly over the edge of the Hawley table, and is held at this exact point by 
an attendant holding the feet. The plaster shell is then laid on the anterior half, 
the patient rolled by means of draw sheets previously arranged and bound to the 
shell and then a posterior shell is made. Needless to say, one must be very cer- 
tain that there is no involvement of the posterior arch of the vertebra contacting 
with the angle of the table. 


rather than the bony prominences, permit a much broader and much more 
accurately fitting bed surface in the recumbent position, eliminating to a 
large degree the pressure sores so common in paralyzed cases. The care of 
skin permitted by the frequent change of position and the accessibility of 
all regions of the anatomy for examination, so essential to avoid the devel- 
opment of complications, are also advantages. The very serious objection 
to any apparatus such as a Bradford frame or special beds is that, while 
many of these maintain ideal position in dorsal recumbency, it is impossible 
to maintain the same splintage in the prone position, necessitating there- 
fore a fixed position which prohibits adequate bed-care. 

An average of seven weeks of shell treatment is necessary. The 
period is altered somewhat with the varying ability to form bone, progress 
of which is checked up by lateral x-rays taken through a window in the 
anterior shell. The index of reduction is the degree of restoration of the 
anterior vertical thickness. 


AFTER-CARE 


A Taylor back brace is fitted accurately during the first two weeks, 
and is applied with the patient in the prone position in bed, following the 
shell treatment. The brace is not removed for a moment while the patient 
is either sitting or standing, but it is removed only as occasion demands 
and always with the patient prone. Thus weight-bearing is gradually im- 
posed, but mainly carried through the articular processes and pedicles with 
practically no weight on the anterior half of the vertebral body. The brace 
is worn constantly for two or three weeks, then left off during recumbency, 
and a final lateral x-ray is taken before the patient is allowed to go brace- 
free. The newly formed callus is thus gradually hardened, without risk of 
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ecllapse from the seventy-five to one hundred pounds of superimposed 
weight. 

Following is a list of the thirteen cases treated by the method de- 
scribed. All but one of these patients returned to their original occupations 
within four months, and the average period was fourteen weeks from the 


date of accident 


Housewife 3 
Construction work 2 
Athlete l 
Farmer l 
Telephone lineman 2 
Laborer | 
Shop superintendent l 
Schoolboy l 

l 


Fireman 


FRACTURE DISLOCATION WITH CORD INVOLVEMENT 


It is not within the scope of this paper to deal with the very involved 
problem of fracture dislocation; but rather to interpret the possibilities of 
manipulative reduction as it applies to this entity. The successful appli- 
cation of the method described for crush fractures with varying degrees of 
dislocation, suggested the use of the same method in selected cases of frac- 
ture dislocation. 

Four cases of fracture dislocation in this series were reduced. Two of 
these showed partial but complete regional paralysis, which cleared up 
promptly upon reduction. In one of the latter this result was due unques- 
tionably to decompression through reduction of bony deformity and removal 
of direct spinal cord pressure; the other patient recovered presumably for 
the same reason, though the proofs in this case are open to question. The 
other two were cases of :omplete section, showing in the x-ray complete 
dislocation forward of the upper segment on the lower. The latter showed 
in the x-ray reduction of the fracture dislocations. 

Such evidence argues that manipulative reduction is indicated fre- 
quently in fracture dislocations with cord involvement, because reduction 
means restoration of spinal canal caliber, and this in turn is equivalent to 
a degree of decompression. Whether or not laminectomy is indicated, the 
eventual function of the spine requires that anatomical reposition be ac- 
complished. Very often the posterior superior angle of the centrum im- 
pinges against the posterior arch at the point of the kyphos, compressing 
cord or cauda equina between. This element of compression is removed 
by adequate hyperextension. As a preliminary to laminectomy, the appa- 
ratus depicted serves as a secure splint. 


SUMMARY 


1. Reduction of fresh crush fractures is possible, if adequate manipu- 
lative hyperextension is accomplished early. 
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2. The extent of reduction is measured by the anterior vertical height. 

3. The method described for crush fractures is applicable and advis- 
able as an aid in fracture dislocations of the spine. 

4. Adequate splintage and ease in handling is essential to a success- 
ful result. 
] 5. For the changes of position required by first aid, x-ray, and bed- 
care, the rolling plan is safe and easily executed. 


CASE REPORTS 


Case 1, Figs. 9 and 10, Hamot Hospital, No. 31828, C. V. B., female, aged thirty- 
five, tall, slender. While riding in the back seat of an automobile, car passed over a 
hump. The patient was thrown upward and again downward on to the seat. Had 
severe pain in the back. Was unable to move her limbs. Required narcotics for pain. 
Plaster shells were made October 24, 1924. 
X-ray on October 24 showed compression 











Fia. 9 Fic. 10 


Case No. 1. Showing loss of approximately Case No.1. Four months later, showing 
fifty per cent. of the anterior vertical diameter. complete restoration of the anterior verti- 
cal diameter, alignment and contour. Note 

exuberant callus. 
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fracture of the twelfth dorsal, compressed to half its height. X-ray November 19: 
body of the vertebra is almost normal in height. Alignment is corrected. No loss of 
sensation or motion except the complaint of feeling of numbness throughout both lower 
extremities. X-ray February 6, 1925: same as on November 19, 1924. Shell treatment, 
seven and one-half weeks; jacket, three weeks; Taylor brace, one month; special corset, 
two months. Last seen May 1, 1927. 

Result: Has a symptomless back with normal range of motion in all directions. No 
deformity exists. 

Case 2, Figs. 11 and 12, Hamot Hospital, No. 41367, C. E., male, aged twenty- 
eight, tall, slender. Fell from a scaffold about twenty feet, striking on the back. Was 
unconscious for a short time. Was unable to void. Muscle power and sensation 
intact. X-ray June 26 showed comminuted fracture of first lumbar vertebra. Anterior 
part of body narrowed. One large fragment lies to the right of the body; slight kyphosis 
and scoliosis. Intervertebral space is of normal width. Required catheterization for 
several days. X-ray March 18, 1927; Figure 12. Shell treatment six weeks. Brace 
worn one month. 

Result: For two months following application of brace and assumption of erect 
position, left lower extremity was somewhat oedematous. Last seen March 18, 1927,— 
symptomless, with no limitation of motion or deformity; had resumed former occupation 
as carpenter. 





Fia. 11 Fig. 12 


Case No. 2. Showing considerable Case No. 2. Four months later, showing 
loss of substance, slight dislocation. considerable gain in height particularly of the 
Note the projection of the posterior su- anterior vertical diameter, with evident reduc- 


perior angle into the spinal canal and tion of an impacted anterior superior wedge 
the disalignment. and correction of alignment. 
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Cass 3, Figs. 13, 14, and 15, Hamot Hospital, No. 35905, D. C., male, aged eighteen. 
Weight, 190 pounds; height, six feet, two inches; well developed; heavily muscled. In 
automobile collision, patient was thrown out, landed striking back across a projecting 
railroad rail. Reflexes of leg abolished; sensation throughout, except for an area the size 
of a hand in both groins, but unable to use the legs or any part of them voluntarily. 
Bristow coil fails to elicit contraction. Shells applied September 5, 1925. X-ray on Sep- 
tember 3 shows fracture dislocation of the second lumbar; body of the vertebra is dis- 
placed backward one inch, apparently sufficient to cause pressure on cord. X-ray 
September 7: alignment is improved; dislocation backward persists to the extent of 
one-half inch. X-ray October 14: some callus appears around the loose fragment in the 
upper anterior lip of the vertebra. Very slight motion in legs, starting September 10 and 
increasing steadily. Was able to flex and extend the ankle and the knee, gradually 
increasing power throughout stay in the hospital. Was able to stand when the plaster 
jacket was applied October 30. Did not require catheterization. Feet were splinted 
in dorsiflexion; muscle training daily, starting September 22, 1925. This case was 
referred from Surgical Service four days after admission with x-ray as in Figure 13. 
Shell treatment, six weeks; plaster jacket, two weeks; Taylor brace, four months. Since 
May 1926, has been swimming, playing tennis, and is now on college crew. Last seen 
September 1926. 

Result: Slightly limited in flexion, otherwise has full range of motion. There is no 
visible knuckle, but the spinous process of the second lumbar is easily distinguished by 
palpation. While the correction in this case is far from complete, Figure 15 helps to 
explain the stable and symptomless back. 





Fia. 16 Fia. 17 
Case No. 4. Another pure crush frac- Case No. 4. Shows replacement of 
ture without disalignment. anterior superior fragment and par- 


tially restored anterior vertical diam- 
eter. 
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Case 4, Figs. 16 and 17, Hamot Hospital, No. 40243, F. L., male, aged fifty-five, 
Fell from a load of hay, striking on the back. Neurological signs 


tall, slender type. 
X-ray 


negative. Has considerable pain in the region of the loin requiring narcotics. 
July 27, 1926 (Fig. 16), showing loss of anterior vertical diameter with considerable 
impaction but no other distinct element of angularity or deformity. Shell treatment, 
twe months; Taylor brace, two months. Final x-ray May 1, 1927 (Fig. 17): restoration 
of anterior vertical diameter. Last seen May 1, 1927. 

Result: Symptomless back, no limitation of motion. Has returned to former 


occupation as farmer. 
Case 5, Figs. 18 and 19, Hamot Hospital, No. 33527, G. G., male, aged forty-five, 
While at work patient received an electric shock through telephone 


compact type. 
X-ray Febru- 


wire, fell backward off a ladder, landing on his back. No nerve signs. 
ary 27, 1925, shows compressed fracture of the first lumbar vertebra, anterior part of 
body compressed about one-half, slight kyphosis. Shells applied February 27. X-ray 
October 15, 1927 shows alignment of vertebrae good; intervertebral spaces appear normal. 
Anterior wedging has disappeared. Voided voluntarily. Shell treatment, nine weeks; 
brace worn two months. Returned to former occupation as telephone lineman, June 
1925. Last seen October 15, 1927. 

Result: A symptomless back with no visible or palpable knuckle, with full range of 
motion in all directions. 

Case 6, Figs. 20 and 21, St. Vincent’s Hosnital, No. 38068, J. B., male, normal type, 
heavily muscled. Was caught by a ‘‘cav and pit. Said to have jumped 
about twelve feet. Patient thinks he lan cnest. Entered the hospital, 
having regained consciousness. Was transported eighteen miles. X-ray (Fig. 20) 
shows complete dislocation to the extent of the width of the vertebra forward at the 
level of the sixth thoracic. There was a band of hyperaesthesia in the form of a girdle 
at this level. Complete anaesthesia, abolition of reflexes, and loss of power from this 
point downward. Complete incontinence; required catheterization. Hyperextension 
by means of method illustrated in Figure 8, with pressure downward at the shoulder 
girdle, was used. X-ray one week later (Fig. 21) showed almost complete reduction of 
fracture dislocation. Neurological examination December 10 showed irregular response 
to pin prick several inches below the level of the lesion and in various isolated areas 
throughout the loin and buttock. Plaster shells applied the day of admission, Decem- 
ber 4, 1926. Died January 2, 1927, after having run a septic course. Complications: 
broncho-pneumonia for the first two weeks, terminal bacillus coli mediastinal abscess, 
and left-sided empyema. 

Nore: This patient showed the radiating pains in lower extremities characteristic 
of continuity. 

Case 7, Figs. 24 and 25, St. Vincent’s Hospital, No. 39352, J. P. 
Dr. J. P. McCarthy. The method of suspension and hyperextension as described was 
used. Admitted March 12, 1927; x-ray (Fig. 24) shows a dislocation of the fifth lumbar. 
No neurological signs nor other complications. Shell treatment two months. No 
brace or plaster jacket was applied. X-ray April 1, 1927, reproduced in Figure 25, 
showing complete reduction of fracture dislocation. 

Result: Discharged May 17 without symptoms. 

Case 8, Hamot Hospital, No. 41644, F. K., male; height, six feet, two inches; weight, 
190 pounds. Injured by diving into six feet of water. Admitted to the hospital com- 
plaining of pain in the back of the neck. Unable to move his legs, and his arms only 
slightly. Has tingling sensation all over the arm and hand. No loss of epicritic or 
Reflexes absent in both legs; sensation and motor power 
Bowels move involuntarily. X-ray 


Plates loaned by 


protopathic sense in arms. 
gone. Has priapism; requires catheterization. 
August 13: comminuted fracture of the body of the fifth cervical. Dorsal fragments dis- 
placed one-quarter inch backward into the canai. Considerable separation between 


fragments. X-ray September 20: position of fragments, alignment of cervical spine, 
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Fic. 20 Fia. 21 


Case No. 6. A case of apparently com- Case No. 6. Same case one week later. 
plete dislocation of the upper thoracic spine showing reduction of fracture dislocation. 
including the sixth dorsal vertebra, with evi- Arrow indicates the fourth, fifth and sixth 
dence of complete transection of the cord. dorsal vertebrae. The restitution of align- 
Close examination opposite the indicating ment is obvious. The method used was 
arrow will show the discrepancy in alignment that illustrated in Fig. 8 with the angle of 
of the bodies from the sixth up, with the lower the table impinging against the region of 
segment of spine. Compare the shadows cast seventh and eighth dorsal vertebrae 
by the costotransverse articulations indicated 


t a This case is inconclusive as regards im- 
by dots, with those of Fig. 21. 


provement in the neurological status. There 
was definite response to pin prick in various 
isolated areas in the loins and buttocks, 
and appearance of intervertebral dise good. | Which one would have no reasonable right to 
Plaster collar with tactien em the head, “@™™ the case of transection and which 
nee . 2? would indicate that some fibers of the cord 
with the head of the bed elevated, applied had not been completely severed. These 
August 13. Catheterization was required findings were constant during the second 
for about seven weeks. Sensation gradu- week, but unfortunately the occurrence of a 
yrofound toxaemia incident to a fatal sepsis 
ally returned, so that on the tenth day, he | ‘ er Re en 
: : : : blurred the perception, vitiating the signs. 
was able to feel pin prick throughout both 
lower extremities. Had mass reflexes upon 
stimulating the skin of the leg. Lost a great deal of weight. Developed large 
bed sores which completely filled in with granulation and scarred over completely by the 
second month. Reflexes reappeared and became hyperactive. Upon discharge from 
the hospital was able to walk with a cane. When last seen was improving considerably 
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in his ability to walk. Treatment required—dorsal recumbency without shells and with 
continuous traction upon the head. Last seen March 15, 1927. 

Result: Lower extremities continue spastic, but patient has control to the extent 
of walking slowly with cane. Considerable atrophy of interossei of both hands. Except 
for lack of strength is able to grasp, write, and execute most of the finer motions required 
by the hand. Considerable improvement anticipated with proper physiotherapy 
directed particularly toward increase in coordination. Patient does not think this worth 
while. This is a result fairly typical of the level involved. Elsberg* and Osnato™ de- 
scribe similar cases of good functional recovery. Binnie®’ also describes an effectual 
method of cervical reduction applicable to fracture dislocation in this region. 

Case 9. (At present a patient in Hamot Hospital.) H. K., male, short, compact 
type, referred from Surgical Service after two weeks of Bradford frame treatment, with 
large purulent bed sores over both buttocks, prohibiting laminectomy. Injured July 
15, 1926 by a barrel of cement falling a considerable distance and striking the back. 
X-ray shows depression of spinous processes at level of eleventh dorsal vertebra, also 
complete dislocation forward of this vertebra, with complete motor and sensory level at 
the umbilicus. After hyperextension method, x-ray exhibited complete reduction. 
There has been no return of sensation or motion. The excretory functions are auto- 
matic. Were it not for the impossibility of proper asepsis, the combination of laminec- 
tomy and reduction by hyperextension would have been attempted in this case. 

Case 10, Hamot Hospital, No. 35386, P. J. C., short, stocky, arthritic male, aged 
fifty. In automobile collision September 16, 1925, was thrown out of the automobile. 
Recalls no loss of sensation at the time, but in the hospital complained of loss of feeling 
and motion in the fourth and fifth fingers of the right hand. X-ray, September 16, 
showed partial dislocation of the third cervical forward on the fourth. Plaster collar 
was applied September 17 with traction under ether. X-ray at the time of discharge, 
September 24, 1925, showed no deformity. Sensation of numbness and inability to use 
the fourth and fifth fingers disappeared gradually, but lasted about two months. Plaster 
collar, six weeks. Last seen Nov. 9, 1925. 

Result: On account of the pre-existing ‘‘poker spine’’, motion of the neck is limited 
in all directions. There are no symptoms directly attributable to the partial dislocation. 

Case 11, Hamot Hospital, No. 39051, T. D. E., aged twenty-eight, tall, slender 
male. Multiple injuries as a result of an explosion April 8, 1926, throwing the patient 
about thirty feet into the air, landing in a concrete pit. Fracture of the sixth dorsal 
vertebra with slight narrowing, incidental to multiple fractures in various parts of the 
body. Fixed with plaster shell. X-ray, May 14, shows practically normal contour 
and normal alignment. No nerve signs. Required catheterization until April 17. 
Last seen May 1927. 

Result: Symptomless spine, no evidence of kyphos, normal range of motion in all 
directions. 

Case 12, Hamot Hospital, No. 40126, H. I., male, aged eight. Fell out of a tree, 
landing on the back. Complained of pain in the mid-dorsal region, with girdle pain 
around the right side of the chest. X-ray August 4, 1926, shows compressed fracture of 
the sixth and seventh dorsal vertebrae. The evidence was inconclusive. It appeared 
that the seventh dorsal vertebra represented a fresh crush fracture while the sixth 
appeared like an old Kiimmell’s disease. This boy had had multiple fractures and is a 
typical case of brittle bones with blue sclera. Plaster shell treatment for seven weeks, 
then Taylor brace, two months. Last seen May 1, 1927. 

Result: There is a slight kyphos palpable in the region of the sixth dorsal vertebra. 
There does not seem to be any increase of deformity and the spine is symptomless. 

Case 13, Hamot Hospital, No. 41688, A. Z., aged thirty-six; short, compact, male, 
heavy muscled type. While painting a house he fell from ladder thirty feet, striking on 
his back. No loss of motion or sensation. Required catheterization for several days. 
Great pain and tenderness over the spine at the dorsolumbar region. Plaster shell 
applied October 25, 1926. X-ray October 23 shows compressed fracture of first lumbar 
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vertebra. Body is compressed about one-half the original size. X-ray November 15: 
body of vertebra has increased in height, but is still somewhat wedge-shaped. Shells 
worn two months; brace worn six weeks. Final x-ray, April 15, shows approximately 
three-quarters of the anterior diameter. Last seen April 15. 

Result: Symptomless back with full range of motion. There is no good reason why 
this case should not have had complete restoration of the anterior vertical diameter. 
The first pair of shells were not strong enough to withstand the weight. Posterior shell 
was allowed to sag to the straight position and by the time an efficient pair of shells were 
made, November 10, the hyperextension did not accomplish disimpaction. This seems 
to point to the necessity of accomplishing the hyperextension as soon as possible after the 
injury. The final x-ray in this case shows what appears to be an increase in vertical 
diameter of the intervertebral discs, both above and below the involved body. The 
writer has noticed this same appearance in two other cases and is inclined to interpret 
this finding as a useful adaptive mechanism possible in the intervertebral disc, through 
the shifting of the nucleus pulposus forward. Case 3 (Fig. 14) shows this same evidence 
of wedging, and in order to determine whether this condition is constant, a picture was 
taken with the patient standing. The picture shows no flattening of the anterior margin 
of the disc. 

Case 14, Hamot Hospital, No. 41331, C. W., male, aged twenty-two. Referred 
seven weeks from date of injury and with a double spica plaster jacket. X-ray December 
28, 1926 showed comminuted fracture of the first lumbar, evidence of callus, and con- 
siderable loss of anterior vertical diameter. A plaster jacket was applied on the Gold- 
thwait frame in hyperextension, but no improvement in the deformity resulted. Last 
seen March 17, 1927. 

Result: A symptomless back. Brace was worn until March 17, 1927. Patient was 
warned against flexing the spine as in lifting objects. 

Note: There is very little question that in this case the anterior vertical diameter 
could have been restored to its complete or almost complete height, eliminating the 
resultant deformity of visible and palpable gibbus, together with the disalignment. 

Case 15, Hamot Hospital, No. 49897, A. R. T., aged twenty-seven; weight 210 
pounds. Injured August 4, 1928. Dove into shallow water, striking bottom. Had no 
difficulty in coming to the surface, but felt a “crink” in his neck. His only complaint 
of paralysis was a sense of numbness in the left arm for about forty-eight hours following 
the accident. He was manipulated by a chiropractor, with no improvement. He walked 
around for five days, but stated that he had to hold his head absolutely rigid on account 
of pain. He then went to a roentgenologist and the picture showed a crush fracture of 
the sixth cervical vertebra with an anterior fragment displaced considerably forward. 
There was a partial luxation of the articular processes of the sixth forward on the seventh 
with distinct angulation of the spine at this point. When first seen, his head was held 
firmly splinted by muscle spasm in a vertical position. He was unable to rotate, flex, 
extend, or bend sidewise, nor could these motions be done passively. He was immedi- 
ately ordered to the hospital and placed in a bed with the head of the bed elevated and 
with a traction sling applied to the head. Hyperextension was obtained with a folded 
pillow under the neck. A lateral x-ray two weeks later showed complete reduction of 
angulation and luxation, with an almost complete reduction of anterior vertical thickness. 
After two weeks, a plaster collar was applied, which was worn for four weeks, then a 
cardboard collar. 

Result: Nov. 24, 1928. Patient has been working as a telephone lineman for the 
past nine weeks. 

Case 16, St. Vincent’s Hospital, No. 23528, F. S., slender, arthritic male, aged 
forty-four. Injured as a result of a ‘“‘cave-in”, while at work at steel construction. 
Referred from Surgical Service three days after injury, December 19, 1925, with x-ray 
evidence of compression fracture of both the fifth and seventh dorsal vertebrae with 
considerable flattening of both. The spine also showed considerable rarefying osteitis, 
together with arthritis. There was a marked degree of round shoulder, evidently a long 
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standing postural deformity. In this case it was deemed advisable not to submit the 
spine to the stress of hyperextension. Plaster shells were applied with several thick- 
nesses of felt, increased during the first two weeks, applied on both sides of the kyphos. 
Shell treatment for ten weeks, Taylor brace for two months. Patient left for his home 
200 miles distant March 5. A compensation controversy, together with the old arthritis, 
held up the convalescent program many months longer. The patient, after being 
limbered up with special physiotherapy, returned to work November 1926. Last seen 
January 1927. 

Result: Patient states that he has a symptomless back, although the spinous 
processes are distinctly prominent in the region of the fracture, and final x-ray (November 
27) exhibits considerable wedging. The result in this case is poor, but excusable because 
of the necessity of compromising adequate treatment. 

Nore: This man is at present a machine tender in a shop and is working full time. 
He was unable to return to his former occupation as steel construction hand. 

Case 17, St. Vincent’s Hospital, No. 17054, H. W., slender female, aged forty-five. 
Injured November 11, 1922, in automobile accident, sustaining a compression fracture 
of the twelfth dorsal with collapse of about one-half the anterior vertical diameter, com- 
plicated by several fractured ribs. Severely shocked; required intravenous glucose for 
acidosis. A definite knuckle existed at the dorsolumbar junction. This case was 
referred three days after accident, the family physician claiming that there was complete 
anaesthesia from the groins to the toes, accompanied by complete loss of muscle power in 
both lower extremities. On November 14 showed no evidence of loss of sensation, but 
there was no voluntary motion below the right knee. On the left side there was not a 
flicker of voluntary motion. Shells were applied without hyperextension but with a felt 
pad, which was gradually increased in thickness during the following ten days, placed on 
either side of the kyphos. X-ray December 28, 1922: fractured vertebra appears 
slightly wedged and by measurement one-quarter inch less in its anterior vertical diam- 
eter, as compared to the ones immediately above and below. Shell treatment, seven 
weeks. Jacket was applied in hyperextension and worn for five weeks. A Taylor brace 
was worn for two months, then a reenforced corset. Patient last seen September 1, 1924. 

Result: There is a residual spasticity of the left foot. While all voluntary motion 
and sensation is present, there is a tendency to scuff the toe. Patient does her housework 
normally. 

Case 18, St. Vincent’s Huspital, No. 22814, 8. 8S., male, aged thirty-five. Fractured 
spine one year ago. Refused treatment; December 12, 1924, complains of girdle pain. 
X-ray shows old fracture of the twelfth dorsal with wedging; the anterior vertical diam- 
eter is reduced about fifty per cent. A Hibbs fusion of his spine was done January 1925. 
Patient returned to work as a laborer six months later. 

Result: Present condition unknown. 

Case 19, Hamot Hospital, No. 40884, A. A. K. An old case of compression fracture 
of the second lumbar vertebra which occurred two years prior to this record. Was first 
seen September 28, 1926, complaining of severe backache. After two months of physio- 
therapy and brace-wearing, together with the elimination of foci, this case is unimproved. 
The backache continues, and there is pain around the right flank and buttock. This 
is probably a case in which the failure to restore the anterior vertical diameter is account- 
able for nerve-root pressure. 

Cask 20,8. A. McG., male, aged fifty. History of having had a fracture of the spine 
twenty years previously. X-ray shows a solid fusion of the borders of the third and 
fourth lumbar vertebrae, with narrowing of the anterior vertical diameter of the second 
lumbar vertebra to about seventy-five per cent. of its normal height. The normal 
lordosis in this region is lacking. In spite of the deformity, the patient had no back 
symptoms until the last few months. He is now obtaining complete relief from pain by 
wearing a spring back brace. 

Nore: If deformity had been eliminated at the time of fracture in this spine, would 
the patient at present be troubled with a weak and painful back requiring support? 
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Case 21, Hamot Hospital, No. 36033, T. B., male, aged fifteen. Injured by a fall 
from a tree; unconscious for a time. Complained of severe pain in the lumbar region. 
Except for distinct exaggeration of the right knee jerk, neurological signs were negative. 
X-ray October 8, 1925, showed compression fracture of the third lumbar. Shell treat- 
ment, six weeks. Taylor brace worn one month. X-ray (November 2) shows restora- 
tion of anterior vertical diameter; no other deformity. Last seen January 1926. 

Result: Symptomless back; full range of motion in all directions. 

Case 22, Figs. 22 and 23 (At present under treatment at Hamot Hospital), J. C., 
very slender female with extreme range of motion. Auto accident April 29, 1927. 
Shows compression fracture of the first and second lumbar, with considerable narrowing 
of the anterior vertical diameter of the second, together with dislocation and faulty 
alignment. The first is slightly compressed, and both show the characteristic anterior 
superior fragment. After manipulative hyperextension method, x-ray (Fig. 23) shows 
restoration of the diameters, correction of the alignment and dislocation. 

Nore: Note the degree of hyperextension necessary in this case as compared to 
others. 

Case 23, Hamot Hospital, No. 44914, E. H., laborer, aged fifty. Admitted 
July 13, 1927; discharged October 5, 1927. Sustained a painful back as result of a 
fall. Continued at work for five weeks; finally complained to his physician. X-ray 
‘ revealed crush fracture of first lumbar with considerable loss of anterior vertical diam- 
eter. Complaint was of increasing pain in the dorsolumbar region and girdle pains. 
The treatment in this case consisted of a plaster jacket applied with the patient in 
\ moderate hyperextension. He was kept strictly recumbent for six weeks; then patient 














al Fig. 22 Fig. 23 


Case No. 22. Showing crush fraec- Case No. 22. Showing reduction of dislo- 
ture of the first and second lumbar cation factor. Restitution of the anterior 
vertebrae with evident dislocation of — vertical diameter and general improvement 
ld the second and narrowing of the an- in contour and alignment. Note the extreme 
terior vertical diameter of both. This hyperextension necessary in this case. 
case is of the slender, extremely hyper- 
extensible type. 
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Va 


was ambulatory two weeks in plaster; then a Taylor brace was worn for an additional 
six weeks. The patient then resumed his former occupation as a day laborer. 

Result: All pain disappeared immediately upon applying the plaster jacket and has 
not returned since. Patient last heard from December 15, 1927. 

Case 24, Hamot Hospital, No. 45110, Mrs. G. H. E., housewife. Admitted 
August 16, 1927; discharged October 4, 1927. Three weeks prior to her first visit, the 
patient, while on an automobile tour, was thrown out of her seat by a hump in the pave- 
ment. The rebound of the springs threw her forcibly back onto the seat. She immedi- 
ately felt pain in the mid-back but continued the tour. The pain became constantly 
worse until, at the time of her first consultation, she was quite disabied, though still 
ambulatory. Pain radiated from the back around both sides (girdle pains). X-ray 
revealed a crush fracture of the twelfth dorsal with very slight loss of vertical thickness. 
Treatment: plaster jacket in moderate hyperextension; complete recumbency for seven 
weeks; Taylor back brace for three weeks; then a corset brace was used to correct a 
pendulous abdomen with postural slump. 

Result: As in Case 23, pain disappeared with the application of the jacket and never 
recurred. The x-ray revealed distinct evidence of callus at the time of application of 
the brace. When last seen—December 18—had resumed all household duties and had 


had no recurrence of pain. 

Case 25, Hamot Hospital, No. 72944, C. C., male, aged forty, fireman. Fell 
twenty feet in fire barn. X-ray showed a crush fracture of the first lumbar, with con- 
siderable loss of anterior vertical diameter. Manipulative reduction on the day of 
injury. Ambulatory in Taylor back brace at the end of the sixth week. Convalescence 





Fia. 24 Fia. 25 
Case No. 7. Dislocation fracture of the fifth Case No. 7. After reduction by 
lumbar with no nerve-root involvement. hyperextension obtained with the sus- 


pension method as described. 
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prolonged by a pulmonary infarct complicated by phlebitis. Estimate that ordinary 
convalescence was retarded two months by enforced recumbency due to complications. 

Result: Walked without brace fourteen weeks following injury. Vertical diameter 
completely restored. 

Case 26, Hamot Hospital, No. 75595, L. L., male, aged twenty-five, laborer. 
Injured in an automobile accident November 3, 1928. X-ray showed compressed frac- 
ture of the eleventh and twelfth dorsal vertebrae, together with multiple fractures of the 
pelvis, also a fracture of the transverse process of the second lumbar. Manipulative 
reduction was done November 6. X-ray November 17 showed complete reduction of 
the crush fractures. At the time of writing this paper, patient is still in shells. 

Case 27, Hamot Hospital, E. M., female. Automobile accident. X-ray 
shows crush fracture of first lumbar vertebra with slight loss of anterior vertical 
diameter. Immediate manipulative reduction with restoration of alignment and verti- 
cal diameter. Is still in plaster shells, six weeks following accident. 

Case 28, Hamot Hospital, No. 74378, A. J., female. Automobile accident. Was 
hospitalized five weeks. X-rays were taken.of the dorsal spine. Said to be negative. 
Case was ambulatory for a week, patient complaining of severe pain in the mid-dorsal 
region. X-rays at this time showed crush fracture of the sixth dorsal with loss of 
seventy-five per cent. of the vertical diameter. After manipulative reduction, the fault 
in alignment was corrected and the vertical diameter restored to approximately seventy- 
five per cent. of normal height. This patient is still in shells. The pain, complained of 
for five weeks prior to adequate treatment, was of the girdle type, presumably from root 
pressure. The girdle pain disappeared completely twenty-four hours after the manipu- 
lation and splintage. 

Case 29, St. Vincent’s Hospital, No. 45580, E. N., male, aged forty-five. Crush 
fracture of first lumbar and twelfth dorsal following a twelve-foot fall. Occupation, 
telephone lineman. Anterior superior fragment of the twelfth dorsal was dislocated 
forward, with but very little loss in vertical diameter. The first lumbar was crushed, 
losing one half of its diameter. Manipulative reduction twenty-four hours following 
accident. Shells for six weeks. Taylor brace for five weeks. 

Result: Returned to former occupation three months after accident. In this case 
it is difficult to identify the fractured body. 


Besides the above cited cases there were four pure dislocations, the 
details of which have no particular bearing on the subject. 
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HETEROTOPIC OSSIFICATION AND MYOSITIS OSSIFICANS 
PROGRESSIV A* 


BY DR. BEDRICH FREJKA, BRNO, CZECHO-SLOVAKIA 


The Clinic of Orthopaedic Surgery in Bratislava 


Numerous observations have shown that under certain pathological 
conditions bony tissue may be developed in soft tissues, distant from the 
skeleton. 

The present viewpoint is described in a recent book by Leriche and 
Policard on ‘“‘ Normal and Pathological Physiology of Bones”. The osteo- 
blastic theory, first enunciated by Gegenbauer, states that new bone for- 
mation is due to osteoblasts,—the connective tissue cells are endowed with 
specific property to form the intercellular bony tissue and become them- 
selves the bone cells. They secrete the bony tissue as a glandular cell se- 
cretes its specific secretion. According to Waldayer, the osteoblasts degen- 
erate and dissolve, thus forming bony tissue. Other authors have stated 
that only the periphery of an osteoblast is degenerated, while its center, 
nucleus, and endoplasm remain unchanged and become thus the bone cells. 

Leriche has summed up the results of his experiments as follows: The 
new bone formations depend on two conditions: (1) Embryonic tissue— 
an undifferentiated tissue, with well developed intercellular substance and 
tender fibrils. Every granulous tissue corresponds to such embryonic 
tissue, which resembles a mesechymatous tissue in embryo, endowed with 
property of further development in any direction. Its growing possibility 
is almost unlimited. Embryonic-like tissue often appears during the life 
of the organism, but only in rare cases does ossification occur. It appears 
if the second condition—local increased amount of lime salts—is present. 
As an embryonic tissue, dense connective fibrous tissue may be ossified, 
but, generally speaking, the embryonic tissue is more favorable for ossi- 
fication than a dense fibrous tissue. 

The view of Leriche has also been confirmed by histological examina- 
tions by Weidenreich, who has considered the osteoblasts as the usual 
fibrous cells without any specific endowment. They may be developed 
in every connective tissue under certain conditions, among which the 
increased afflux of lime salts seems to be of the greatest importance. 

As an example of a heterotopic ossification, the author is presenting 
this report of a case of myositis ossificans progressiva, suggesting how far 
the theory of Leriche may be used in explanation of different clinical signs. 

*This same case, with a discussion of the theories advanced by various writers, was 


published by Dr. Frejka in the Journal of the Czecho-Slovakian Orthopaedic Society, 
Vol. II, No. 3. 
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MYOSITIS OSSIFICANS PROGRESSIVA 


A shopman, aged thirty-five. 

History: Father suffers from rheumatism; mother died after operation for choleli- 
thiasis. Otherwise, family history negative; no gout nor rheumatism. Since early 
childhood the patient has had a microdactylia of both great toes. 

The onset of the malady was in 1916, at the age of twenty-five. The patient states 
that after exposure to cold there developed an inflammation of the right hip joint, accom- 
panied by high fever and violent pain. During the treatment in a hospital the left hip 
joint was also involved. Within one year the pains disappeared and only slight limita- 
tion of movement in right hip joint remained. 

The second attack came on in 1918, after influenza, with violent pains in both shoul- 
der joints, and within a short time all joints were involved, particularly those of spine and 
thorax. The pain was severe, and most acute in the thoracic wall, the patient feeling as 
if there were a ‘“‘chain mail squeezing his breast’’ and impeding his breathing. Four 
weeks later the pain was relieved, but the spinal column became entirely ankylosed and in 
the thoracic wall bony layers were developed, with restriction of respiration. Simul- 
taneously, the joints of shoulders, elbows, wrists and ankles were involved. The treat- 
ment apparently had no result, but at the end of six months the pain had disappeared. 
The ankylosis remains, and patient has had no recurrence of rheumatism. 

General condition: The following pathological signs were observed: Carious teeth; 
opening of the mouth possible to the extent of only one centimeter; thorax, motionless. 
Internal organs were normal. 

Examination: A torpid, mask-like expression of face; the mobility of the head con- 
siderably restricted; the spinal column immobile. Extending from the sacral bone 
along the spine are large bony layers just under the skin, which is freely movable above 
them. The layers are connected with the spine, and are divided on the thorax into sev- 
eral branches, encircling the whole thorax. In the pectoral muscles are also large layers, 
which connect the bony wall of the thorax with both humeri, resulting in limitation of 
movement in the shoulder joints. The ankle and tarsus joints are quite immobile,— 
both great toes in valgus position, shortened and deformed. Other joints show more or 
less pronounced restriction of motion, accompanied in some by audible crepitation. 

X-ray examination: The hypophyseal fossa is small. In the posterior cervical 
muscles are seen large bony layers, extending from the occipital crista in distal direction. 
Starting from the sacrum and along the lumbar spinous processes is a large bony layer, 
divided at the level of the ninth rib into two branches, one extending proximally along the 
spine, the second embracing the thoracic wall. Between the seventh, eighth and ninth 
ribs there are separate bony layers. In the lumbar spine the intervertebral cartilage has 
quite disappeared; all outlines are obscure; the column resembles a single bone in which 
only the contours of spinous processes may be distinguished. Between the thoracic wall 
and both humeri is a bony bridge 
six centimeters long and two 
centimeters wide. 

The right hip joint: The 
head is round and enlarged, the 
articular space is well visible, 
with fuzziness of the articular 
surfaces. The neck is shortened. 
At the upper acetabular border 
is a large outgrowth of bone. 

The left hip joint: The head 
also is enlarged, with large margi- 
nal osteophytes, neck absorbed, 
articular space well visible, ar- 
ticular surfaces sclerotic; out- 
Fic. 1 growths of bone. 
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The ankle joints are ankylosed. Both large toes are deformed, shortened, in valgus 
position; at the medial side is an outgrowth of bone. The small joints of the foot are in 
part normal, and in part involved, sclerotic, with marginal arthritic exostoses in adjacent 
tissues. 

During the treatment, an operation was performed by Prof 
bony segment from the layer between the thorax and humerus was resected. The seg- 
ment was found to be made up of compact bone, difficult to chisel or saw. Into the 


Chlumsky, and a 


space a piece of muscle was laid and sutured. 
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Histological examination showed the bone to consist of sclerotic compact sub- 
stance, with concentric lamellae around the haversian canals; relatively narrowed 
lacunae. The bone was covered with periosteum. The adjacent tissue showed no in- 
flammatory changes. The local fresh hemorrhages were probably due to operation. 


In this patient, chronic ankylosing arthritis was combined with myosi- 
tis ossificans progressiva of inflammatory origin. 

In anamaesis: The father was a grocer, suffering from chronic rheu- 
matism; the mother suffered from cholelithiasis. The patient reported 
that since his earliest childhood he had been nourished with dainties, sweets, 
different smoke-drieds, etc. An hereditary disposition, combined with 
faulty nutrition in childhood, probably produced the tendency for this 
malady in the case reported. The patient also had congenital microdac- 
tylia. The onset began with an attack of rheumatism in the right hip 
joint in 1916. During the first attack of rheumatic inflammation, a large 
exostosis at the upper acetabular border in the right hip joint was formed. 
The symptoms gradually disappeared, but diminished motion in that joint 
remained. Later, a second attack of generalized rheumatism appeared. 
The muscles of the thorax were swollen and extremely painful, even to pal- 
pation. After a month, hard layers appeared in the muscles; total im- 
mobility of the spinal column and loss of motion in shoulder joints ensued 
and at the same time the elbow, wrist, and ankle joints were involved. 

In the cases published hitherto, the four following types may be dis- 
tinguished: The first occurs chiefly in early childhood, usually associated 
with microdactylia of the toes, particularly of the large toes. The slow and 
gradual onset is characteristic of this type of the malady. Authors assume 
in this type a congenital anomaly of mesenchyma and a predisposition. 
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The second includes the cases which develop from rheumatic inflammation, 
with arthritic changes in the joints. To this group belong our case and that 
published by Frattin. The third includes those connected with trauma. 
Ossification followed each severe trauma (Abernethy, Skummer, Pincus), 
in one case even trauma by palpation (as reported after Thierse). The 
fourth is myositis ossificans neurotica, observed after transverse lesions of 
the spinal cord. Geldmacher has reported such a case where, in the joints 
of paralyzed limbs, a few months after a trauma, there appeared para- 
articular bony layers, partly adjacent to the periosteum, partly lying free 
in soft parts. Within eight months after the trauma, further development 
had ceased. 

All the above mentioned types should be taken, not as different affec- 
tions but as the same malady, as the same dystrophic predisposition, in 
which different factors will produce the same changes—as, for instance, 
after infectious diseases; rhinitis, tonsillitis, influenza, etc., trauma, and 
even transverse lesion of the spinal cord. A characteristic complication 
of this malady is the microdactylia, observed in many cases as well as in the 
one reported above. 

Little is known of the causes of such a dystrophic tendency. Possibly 
there may exist an alteration of metabolism, caused by disorders of the en- 
docrine glands. In our case a diminished hypophyseal fossa was found, 
which might suggest the hypoplasia of hypophysis. Chemical tests of blood 
and urine during the attack showed no changes of metabolism. During an 
attack, Miinchmeyer has found a diminished amount of phosphates in the 
urine; Leriche, a diminution of phosphates and uric acid, but an increase in 
chlorides. Elimination of lime salts in some cases was found to be normal; 
in others, diminished. According to Noorden, although the quantitative 
determination of calcium in urine may have some prognostic value, it indi- 
cates nothing about the changes in metabolism. Rosenstirn pointed out 
as a cause of the disease a pathologic endowment, which produces micro- 
dactylia, infantilis and pathologic intercellular hemorrhages in vessels. 
Intercellular capillary hemorrhages lead to development of the tissue with 
following ossification, which he called “‘fibrocellulitis ossificans progressiva”’. 

Histological changes in myositis ossificans progressiva are described 
by Miinchmeyer. The course runs three stages: In the first is embryonic 
infiltration,—the muscle becomes swollen, oedematous, dense in some parts 
in the compact tumors of gold-rosy color, consisting of interfibrillar tissue, 
infiltrated with small round cells. In the second a fibrous condensation ap- 
pears and the tumor becomes harder. In the center of reticular organized 
tissue are laid big cells resembling the cartilaginous cells, but without cap- 
sules; at their periphery begins the multiplication of tissue fibrils, prolifera- 
tion of nuclei, and muscle cells. In the last stage, the ossification occurs, 
spreading from the center into the neighboring tissue. The new bone 
differs in no way from the normal. 

Lohr describes the same course of the malady. While Miinchmeyer 
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believes in the inflammatory origin of the malady, Lohr suggests a tumor 
proliferation growing out of the connective tissue and fasciae about the mus- 
cles. The primary change is in the appearance of a connective tissue pro- 
liferation with embryonic tissue formation in a dense matrix. The latter 
has the appearance of an intercellular cartilaginous substance. The new 
bone formation is always primary. Neither hemorrhages, inflammatory 
changes, necroses, or new vessel formation have been observed. 

Owing to the lack of vessels, the oedema and hyalinization of inter- 
cellular matter ensues, with calcification following, and thus a new bone 
formation appears in the later stages. The histological changes found at 
the time when the acute inflammation has subsided are the same as in our 
patient. 

There is a close aralogy between the different stages of ossification de- 
scribed by Miinchmeyer, Léhr, and Leriche. Geldmacher’s viewpoint also 
confirms the theory, explaining the bone formation in myositis ossificans 
neurotica, and says that the tissue loses its character by trophic influences, 
assuming the character of an embryonic tissue. Here, as Geldmacher 
teaches, the calcium salts are absorbed, resulting in atrophy, which usually 
accompanies the paralyses,—this view is analogous to that of Leriche. 

The sudden onset in the case here reported confirms its inflammatory 
origin. According to Leriche’s theory, it may be said that the rheumatic 
inflammation of muscles and tissues of the thorax had first produced inflam- 
matory infiltration, then the embryonic tissue formation, which in turn led 
to the new bone formation. The second condition—a regional increased 
afflux of lime salts—was aided by inflammatory infiltration of the entire 
thoracic wall associated with large absorption of adjacent bones. After 
the subsidence of the acute inflammatory symptoms, no new bone forma- 
tion took place, which tends to confirm this explanation. Since there were 
no further inflammatory recurrences, no conditions for further ossification 





were offered. 
A similar case is reported by Frattin: At the age of two and of four, 


painful tumors developed, which later ossified and persisted unchanged 
until the age of fourteen when a new attack produced new ossifications. 
Probably, in the same way as in myositis ossificans progressiva, the bone 
tissue may be developed in spondylarthritis ankylopoética. Here also 
occurs: (1) an inflammatory infiltration in small joints of the spine, which 
extends to the ligaments; (2) increased afflux of lime salts, absorbed from 
the large bones of the spine. 

One circumstance particularly confirms this opinion. When a case 
is treated early, the afflux of lime salts may be prevented by aiding a more 
prompt circulation in the affected parts to produce an active hyperaemia 
(hot air and baths, but chiefly by active movements of the spinal column). 
On the contrary, immobilization of the spine leads, with almost absolute 
certainty, to ossification. This once happened in a case in which a tubercu- 
lous affection was suspected and total immobilization applied; the pain was 
relieved, but the entire spine became ossified. 
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MYOSITIS OSSIFICANS CIRCUMSCRIPTA 


Myositis ossificans circumscripta should be distinguished from the myo- 
sitis ossificans progressiva, and is characterized by local bone formation in 
soft tissues,—it is usually observed in fractures after the traumata, inflam- 
mations, etc. There are two distinct types: the first, in which the bone 
develops near to bone, being in contact with it; the second, in which the new 
bone forms away from the skeleton, isolated by the soft parts. In frac- 
tures sometimes are observed the bony layers, extending from the seat of a 
fracture and lying between the muscle bundles and the connective tissues. 
According to Leriche, such bone formation is due to oedematous infiltra- 
tion, which involves the distant parts, especially if the fragments are widely 
separated. The infiltration produces the embryonic formation leading to 
ossification. We do not need to explain this kind of bone formation as pen- 
etration of the periosteum with osteoblasts into soft tissues. Just as a 
new bone may be developed in parts distant from the skeleton, so may it in 
the same way be developed close by the bone. Experimentally, periosteal 
callus may be enormously increased by successively breaking it at seven-day 
intervals (Ollier). 

As to exostoses at the sites of old fractures, observed by Freund, they 
probably may be developed from cartilaginous islets, left in situ after the 
healing and bone growth cccurs in an abnormal direction. They should 
be classed with other exostoses of cartilaginous origin (exostoses ostéogéniques 
multiples). Quite different is the view of Ewald, who states that the syn- 
ovia, escaping from the ruptured articular capsule into the muscles, irri- 
tates the tissue, thus giving rise to myositis. This explanation should be 
taken as an exception, since the usual traumata of joints are seldom com- 
plicated by such ossification: Subperiosteal exostoses after the traumata 
develop from the subperiosteal hematomas with following embryonic tissue 
formation and ossification. Ossification after the traumata and inflamma- 
tion in parts distant from the skeleton occurs in the same way. 

Both hematoma and an oedematous infiltration lead to embryonic 
tissue formation, which may ossify in cases where a sufficient afflux of lime 
salts is possible. Such afflux may be caused by inflammatory hyperaemia 
and traumata. Hammer has described twenty cases of ossification due to 
different traumata, such as contusions, shot-wounds, etc. These were 
examined roentgenologically and histologically. In one group, the x-ray 
showed in the muscles cloud-like areas, either spotted or striped. Histo- 
logical examination showed inflammation and a new bone forming. In 
another group in the skiagram was seen a sharply outlined shadow and 
histologically spongy bone, without evidence of inflammatory changes. 
Avoni has described myositis ossificans progressiva musculi recti abdominis, 
produced by staphylococcus pyogenes citreus. The inflammatory process 
involved both the parenchyma and stroma of the muscle. Oddi has ob- 
served the new bone formation in gluteal muscles after quinine injections. 

All these findings confirm Leriche’s theory: First condition, embryonic 
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tissue, is stimulated by hemorrhage, rheumatic or purulent inflammation, 
etc.; the second condition, the local increased amount of lime salts in tissue 
—lymph—is given by absorption of adjacent bones. But no clear dis- 
tinction of that malady from the myositis progressiva exists, in which a 
general predisposing dystrophy is lacking and thus only a local ossification 
occurs. 


RESUME 


A case of myositis ossificans progressiva developed in a patient with 
arthritic predisposition and with a congenital microdactylia of both great 
toes. The malady began as an attack of acute rheumatism, and led to entire 
ankylosis of the spine and formation of extensive bony layers, which em- 
braced the thorax, connecting it by bony bridges to both humeri. After 
the disappearance of the last acute symptom, the condition of patient re- 
mained unchanged. 

The x-ray picture showed diminished hypophyseal fossa. In cases re- 
ported by different authors, the disease sometimes has developed without 
any visible causes, such as after infectious diseases,—cold, influenza, ton- 
sillitis, etc.; or after traumata; or after transverse lesions of the spinal cord. 
These cases cannot be considered as different affections, but as the same 
malady, the same dystrophic constitution, in which different factors will 
produce the same changes. The nature of the dystrophy is still obscure,— 
possibly an altered metabolism, caused by disorders of endocrine glands. 

The mode of new bone formation is explained in Leriche’s theory. 
Two conditions are necessary: (1) Embryonic tissue formation, which may 
be due to organization of hematomas or to inflammatory process in the 
tissue. All granulous tissue may also be regarded as embryonic tissue. (2) 
Embryonic tissue not infrequently appears during the life of an organism, 
but the ossification may occur only if the second condition,—vz., the in- 
creased amount of lime salts in regional tissue lymph—is present. 

The bone is not formed thus by osteoblasts,—these preformed cellular 
elements endowed with specific property of ossification—but, on the con- 
trary, they are only modified connective tissue cells, which may appear 
secondarily in any situation, where, on the base of the connective tissue, 
a new bone may develop. It may be stated, therefore, that the new bone 
may develop anywhere in an organism, even in regions distant from the 


skeleton. 
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News Notes 





Dr. Kenneth G. Coonse has been called to the University of Missouri as Professor 
of Orthopaedic Surgery. 





Dr. Richmond Stephens has moved his office in Stamford, Conn., to The Ambassa- 
dor Arms, 65 South Street. His New York City office is at 121 East 60th Street. 





The office of Dr. W. Wayne Babcock, of Philadelphia, has been moved to 1720 
Spruce Street. 





Dr. Thomas P. Moylan, of Hartford, Conn., has moved his office to Suite 504, 
The Normandie, 50 Farmington Avenue. 





Dr. Frederick A. Jostes has opened an office in the Beaumont Medical Building, 
St. Louis, Mo. He will also have a consultation office in Columbia, Mo., located in the 
Guitar Building, where he will be several days each week. 





Dr. Charles Ogilvy and Dr. William Hadden Irish recently announced the removal 
of their offices to 104 East 40th Street, New York City. 





Mr. Robert Milne, of London, has moved his office recently to 64 Portland Place, 
W.1. 





Dr. Dudley J. Morton, formerly in the Department of Surgery at Yale University 
School of Medicine, is now connected with the Department of Anatomy of the Columbia 
University College of Physicians and Surgeons, New York City. 





Dr. Harold Lusskin and Dr. Lillian Sarason-Lusskin have moved their office 
to 41 West 70th Street, New York City. 

Dr. Kendall Emerson, formerly of Worcester, Mass., has been appointed Managing 
Director of the National Tuberculosis Association, with headquarters at 370 Seventh 
Avenue, New York City. 

An interesting booklet is the Third Report of the Commission on Medical 
Education, issued in October 1928. Copies will be supplied gratis on application to 
the Commission on Medical Education, Dr. Willard C. Rappleye, Director of Study, 
215 Whitney Avenue, New Haven, Conn. 





At the meeting of the Executive Committee of the British Orthopaedic Associ- 
ation, held on October 19, 1928, the following were elected Associate Members: 
Arthur Wilfrid Adams, 9, Mortimer Road, Clifton, Bristol. 
Richard Wood Power, 26, Castle Road, Hereford. 
The following were elected Honorary Members: 
Prof. Ombredanne, 126, Boulevarde St. Germain, Paris. 
Prof. Nové-Josserand, 9, rue des Archers, Lyon. 
Dr. Paul Mathieu, 74, rue Vaneau, Paris. 








168 NEWS NOTES 


Dr. Walter G. Stern of Cleveland, Ohio, and Dr. Philip Lewin of Chicago, IIL., 
were elected President and Vice President, respectively, of the Central States Clinical 
Orthopaedic Society, at its annual meeting, recently held in Chicago, III. 


The Eighth Annual Convention of the International Society for Crippled 
Children will be held in Minneapolis, Minn., March 18 to 20, 1929. An interesting 


program is being prepared. 


On November 10 the cornerstone was laid for the new wing of the University of 
Minnesota Hospital, at Minneapolis. One unit of the wing will be the Eustis Ortho- 
paedic Hospital. This is the first structure to be erected with the income from the gifts 
of William Henry Eustis to the University, now amounting to approximately $2,000,000. 
With this trust fund, known as the Minnesota Hospital and Home for Crippled Children, 
Mr. Eustis plans to build not only a hospital but also a convalescent home, to be operated 


under the staff of the Medical Department of the University. 


A convalescent. hospital, known as the Country Branch of the Hospital for Sick 
Children, Toronto, has recently been built at Thistletown, Ontario. The patients 
were moved into it during the week of September 24, 1928. According to Dr. W. E. 
Gallie of Toronto, the hospital is at present equipped for 120 patients, but when occasion 
arises, the ward space can be enlarged to 300. It is particularly equipped for the sun 
treatment of tuberculosis, arrangements having been made so that all patients can be 
moved directly out of their wards into the sunshine. 


In response to an invitation of the British Orthopaedic 4 siation, the American 


Orthopaedic Association will meet with that Societyin Londo a Juily 4, 5, and 6, 1929. 
A Clinical Day, arranged by Sir Robert Jones, in Liverpool, v held on July 2. The 
program of this joint Meeting is being arranged by officers 0) _1e British Orthopaédi 
Association and will be published in the next issue of the Journal. It is the intention of 
the Program Committee of the American Orthopaedic Association to have a scientific 
meeting held on the boat, the program of which will also be published in a later issue. 
The Arrangement Committee of the American Orthopaedic Association has arranged 
for accommodations on the Transylvania, sailing from New York June 22, and the Com- 
mittee requests that all members who plan to attend this Meeting communicate with 
the Chairman, Dr. 8. Kleinberg, 1 West 85th St., New York, N. Y., as early as possible 
in regard to securing their accommodations and for information in reference to 


transportation, etc. 





The recognition of the value of the occupational forms of therapy is co:.stantly in 
evidence, and is again emphasized by the institution by Dr. Rollier, of Leysin, Switzer- 
land, of his International Factory-Clinic. The need of occupation, so directed that 
it may be an actual therapy, is especially felt in any large clinic which is occupied with 
the care of cases of bone and joint tuberculosis. 

For a long time Dr. Rollier has used the simpler forms of handicraft, with the 
usual beneficial results, both physical and mental. In the new International Factory- 
Clinic he intends to introduce mechanical and other industries, and plans that the prod- 
ucts may be put on the market, to take their place in competitive industry. It will be 
reserved for the indigent patients with surgical tuberculosis, who will thus be enabled to 
earn a small wage during the time of their illness. With this clinic will also be associated 
a commercial school for the young men, who may follow the practical and theoretical 
courses and obtain the diplomas of the Swiss Commercial Schools. 
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It is a fitting celebration of the twenty-fifth year of the establishment of heliotherapy 
at Leysin to resume the construction of this factory-clinic, which was interrupted during 
the War. 





A meeting of the Boston Orthopaedic Club was held in Ware Hall of the Boston 
Medical Library on Tuesday evening, November 13, 1928, at 8.15. There were about 
fifty members present. 

The meeting was opened with a paper by Dr. James W. Sever on ‘‘ Fractures about 
the Elbow”. He showed several lantern slides, some of elbows very severely fractured 
and with bad deformities in which the ultimate result was satisfactory. The paper was 
discussed by Drs. Ridlon, Scudder, and Cotton. 

The next paper of the evening was by Dr. Charles E. Ayers of Worcester on 
“Lumbosacral Backache’. Dr. Ayers reviewed the literature and discussed the 
anatomy of the lumbosacral joint, pointing out that the articular facet is very close to 
the nerve and the nerve passes between the facet and the intervertebral disc. His 
contention was that in this region there is often narrowing of the intervertebral disc 
and through the irritation there the lumbar nerve is irritated, causing painful sciatica. 
He said that this condition is often not relieved by conservative measures and reported 
thirty-six cases in which operative fusion of the lumbosacral spine had been done. The 
results from the operations were in most cases entirely satisfactory. All of the patients 
returned to their previous occupations within three months. The paper was discussed 
by Drs. Cotton, William Rogers, Ridlon, Mark Rogers, Osgood, Wilson and Smith- 
Petersen. 





The Bone and Joint Section of the Southern Medical Association was in 
session November 14 and 15 at Asheville, N. C., the Southern Medical Association 
holding its annual meetin in that city November 12-15. 

On November 12 |. W. 8S. Baer read, by invitation, before the general sessions. 
His subject was ‘‘Arth: js Deformans and Its Surgical Rehabilitation”’. 

‘ At the sessions of |, Bone and Joint Section, papers were presented as follows: 
Wednesday, November 14, 2.00 P.M. 
The Importance of the Tibials in the Production and Recurrence of Club-foot. 
J. WARREN Wuire, M.D., GREENVILLE, S. C. 

The Influence of Pyogenic and Tuberculous Infection upon Epiphyseal Activity 
and Growth of Bone. 

ALBERTUS Cotton, M.D., BALtTimore, Mb. 

Acute Osteomyelitis and Some of Its Complications. 

Numa D. Brrrine, M.D., Durnam, N. C. 

Pathological Dislocations of the Hip. 

A. Bruce Git, M.D., Patiapevpuia, Pa. (By invitation.) 

Management of Gonorrheal Joints. 

J. ALBERT Key, M.D., Sr. Louis, Mo. 

Fracture of the Spine. 

HuGu Tuompson, M.D., Raueian, N. C. 

Orthopaedic Symptoms in Pelvic Pathology. 

I. Wirtu1aM Nacuias, M.D., Bautrmore, Mp. 
Thursday, November 15, 2:00 P.M. 

The Treatment and Management of Fractures of the Hip in Old People. 

Lawson THORNTON, M.D., ATLANTA, GA. 

Chairman’s Address: Leg Lengthening. 

W. B. Carreti, M.D., Datuas, Texas. 

Fractures of the Upper End of the Humerus: A Study of Treatment and End 
Results. 


H. Pace Mavuck, M.D., Ricumonp, Va. 
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There was an unusually good attendance at this meeting and keen interest mani- 
fested in the various subjects discussed. Dr. W. B. Carrell, Dallas, was chairman 
and Dr. J. S. Speed, Memphis, chairman-elect. Dr. George E. Bennett, Baltimore, 
was elected vice-chairman and Dr. O. L. Miller, Gastonia, N. C., continued as secretary. 


The meeting next year will be at Miami. 





The Philadelphia Orthopaedic Club held its first fall meeting on Thursday 
evening, October 11, 1928, at Jefferson Hospital. The program for the evening was 
given by Dr. J. Torrence Rugh and his staff. 

Dr. J. R. Martin presented an interesting hip case. Dr. Hubley Owens presented 
a case of fracture of the patella, with discussion by Dr. Bruce Gill, Dr. Rugh and Dr. 
Davidson; also two cases of severe injuries of the hand and a case of osteomyelitis of 
tarsal and metatarsal bones following pyemia. Dr. J. T. Rugh presented cases of 
paralytic shoulder, shoulder operated on for infantile paralysis, and traumatic shoulder. 
Dr. A. M. Rechtman presented spur of humerus with nerve injury, arthroplasty of 
hip, fracture of humerus with musculospiral palsy, chronic multiple myositis ossificans. 
Dr. A. Davidson presented cases showing result of bone-block operation for foot drop, 
myositis ossificans, x-ray showing paralytic dislocation of hip, unusual bunion joint, 
followed by a discussion of tabetic pain in foot. 


Research Committee 


Dr. Max Mason, former president of the University of Chicago, Dr. William Allen 
Pusey, of Chicago, former president of the American Medical Association, and five other 
men who rank among the world’s greatest scientists, have just been appointed as the 
National Research Council’s committee to cooperate with the officials of the Chicago 
World’s Fair in developing the scientific theme of the city’s centennial celebration. 

“In the world of science the names of these men are something to conjure with,” 
said Rufus C. Dawes, president of the World’s Fair, in announcing the personnel of the 
committee which includes Frank Baldwin Jewett, vice president of the American Tele- 
phone and Telegraph company, in charge of development and research, chairman; Gano 
Dunn, Dr. Simon Flexner, Dr. Vernon L. Kellogg, and Dr. Michael I. Pupin. 

The National Research Council was set up at Washington during the World War 
for the purpose of mobilizing the scientific intelligence of the nation. It is the agency 
by which the government brought about cooperation between men of industry and men 
of science to increase national production to meet the emergency of war. ‘“‘It seems, 
therefore, the appropriate agency to help us present to the industries of the nation the 
advantages of continuing such cooperation in times of peace,’’ said Mr. Dawes. 

Mr. Jewett, chairman of the committee, has been president of the Bell Telephone 
Laboratories since 1925. He was vice-chairman of the Engineering Foundation from 
1919 to 1925 and was in charge of the Division of Engineering and Industrial Research of 
the National Research Council from 1923 to 1927. 

Dr. Simon Flexner has been medical head of the Rockefeller Institute for Medical 
Research since 1903. He is the author of many papers relating to bacterial and patho- 
logical subjects and is chairman of the Public Health Council of New York. 

Dr. Vernon L. Kellogg has been permanent secretary and chairman of the Division 
of Educational Relations of the National Research Council since 1919. He is the author 
of many works on biology and zoology and was the intimate friend and associate of 
President-elect Herbert Hoover during the latter’s European relief work. 

Gano Dunn, who is an electrical engineer, was chairman of the National Research 
Council in 1927. He is vice president in charge of engineering and construction for 
J. G. White and Company of New York City. 

Dr. Michael I. Pupin has been professor of Electrical Mechanics at Columbia Uni- 
versity, New York City, since 1901. He is a member of the electrical committee of the 
National Research Council and of many scientific bodies. 
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Dr. Max Mason is director of the Division of Natural Science of the Rockefeller 
Foundation. He was a member of the submarine committee of the National Research 
Council from 1913 to 1915 and is the inventor of submarine detection devices. 

Dr. William Allen Pusey is widely known as a dermatologist. He has been professor 
emeritus of the College of Physicians and Surgeons of the University of Illinois since 1915. 
He was president of the American Medical Association in 1924-’25. 

“The National Research Council is in intimate contact with the personnel and the 
institutions of science and technology everywhere’’, said Mr. Dawes. ‘‘Its past accom- 
plishments command alike the respect and confidence of all, so that it occupies a unique 
position of trust and of favor in scientific and technical circles throughout the world. 

‘““We have asked the council to help us, not only to make an adequate statement of 
what might be called the philosophy of our exposition, but, in addition, to have that 
statement endorsed by competent authorities. We need help in the practical develop- 
ment of this theme into a series of classifications. We must be able to present, in an 
intelligent and convincing manner, the benefits and advantages to be derived from our 
plans by the various associations of industries and other groups and we need help in 
selecting the men who will be recognized as competent to deal with our general theme 
in detail. We have the assurance of this body, through Mr. Kellogg, that it will be 
pleased to cooperate, in any way possible and feasible, to the success of our celebration.”’ 





From the Tenth Congress of the Societe Francaise d’Orthopedie, held in 
Paris, October 12, 1928. 


SIMPLE PATHOLOGICAL SUBLUXATIONS OF THE HIP 
By Professeur René Le Fort, Lille 


Le Fort discussed the old question, still in dispute, of the simple pathological sub- 
luxations of the hip. Under the term of simple pathological subluxations of the hip, 
he studied these conditions in reference to the changes in the form of the bone which 
could aid in the displacement of the femoral head, such changes as occur in the course 
of several] pathological processes. In the coxalgia they often occur in the early stage. 
The type of Kirmisson-Pitha many times appears suddenly and often in the rather 
benign forms of this disease; again the changes occur slowly, as in the intermediary 
type of Nové-Josserand and Perrin. In acute osteomyelitis they may occur in the 
course of the disease, due to the intra-articular inflammation; more often they appear as 
an indirect consequence of the arthritis in para-articular arthritis or in septic arthritis. 

During the course of convalescence of acute affections of the arthritides, termed 
rheumatic in the septic arthritides of all kinds, these pathological subluxations are often 
pseudoluxations. Simple displacements exist, but they can be as a consequence of the 
osteomyelitis of the joints and also of the periarticular disease or the septic arthritides. 
The septic arthritides often in their milder forms show this complication more frequently 
than the acute forms. 

The many factors which may appear to prepare or to complete the dislocation 
combine to form the many varietfés. These should be considered in each individual 
case. These factors are: a vicious, long-continued position; softening of the cotyloidien 
cushion; the presence of an articular effusion; the muscular atrophy, particularly that of 
the glutei; the contracture of the antagonists; the influence of the traumatism, which is 
always slight; and previous lesions. 

The large majority of these dislocations are easily reduced in the early stages, and 
some luxations, either coxalgic or otherwise, have been able to develop a rapid and 
complete cure after reduction. In general, the luxation is but an incident in the course 
of the arthritis and the ultimate result of these articular lesions is influenced by the 
arthritis and not by the subluxation itself. Whether it is or not, one can, after a certain 
time, aid in the epiphyseal adhesion in some of the osteomyelitis subluxations. 
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In dealing with a simple, pathological luxation, it is necessary to continually bear 
in mind the principles which govern the treatment of the arthritis. It is necessary to 
avoid all violence in coxalgia, to incise at the proper time the severe suppurative arth- 
ritides, to aspirate the subacute, to avoid opening through a suppurative area in a reac- 
tionary arthritis which is purely serous, etc. It is also essential to remember that an 
arthritis which results in a subluxation should not necessarily be regarded as severe or 
grave, but that, on the other hand, it frequently occurs in the subacute; and that a 
careful examination is always indispensable before deciding upon operation. With 
these considerations, all recent simple luxations should be reduced by gentle means 
(traction or manipulation) if possible, surgical, without hesitation, provided it is neces- 
sary. The frequency of relapses renders it necessary to take all precautions to avoid 
resubluxations; and it must be remembered that a reduction once obtained, the treat- 
ment is not finished. In the larger number of the coxalgias the condition continues to 
develop. Subluxaticns of these arthritides may end in ankylosis with Jate changes in 
the femoral heed. 


THE TREATMENT OF SURGICAL FLAT FOOT 
By Docteur E. Allembach, Strasbourg. 


Dr. Allembach presented a report very documentary and fully illustrated. He 
considered the treatment of different forms of flat-foot according to their etiology, and 
discussed the different operations on tendons, muscles, and articulations which have 
been used for the correction of the deformity, and gave indications for the choice of the 
various procedures. 

The surgical treatment of flat-foot should always be exceptional, and should be 
confined to those cases which show a marked deformity and which do not respond to the 
ordinary bloodless methods. The operative indications are more applicable to those 
patients who are obliged to work, and particularly to those who are obliged to stand 
for long periods of time, while with those patients more able to provide for the proper 
care, the conservative treatment is compatible with good results. Operation for simple 
flat-foot should not be considered, and rachitic flat feet should not be subjected to 
operation unless there is a deformity of the diaphysis, which should be treated as early 
as possible. For congenital flat-foot he advises surgical treatment, for the non-operative 
does not allow the necessary retraction of ligaments or correction of bone deformity. 
He prefers the operation which is advised by Nové-Josserand and Camera. 

In cases of painful flat-foot with contraction, he begins treatment by forceful 
correction with section of the peronei and tendo Achillis, provided they are obstacles 
to the correction. These two tendon operations are practically the only ones in which 
he advises operation on tendons. He considers that transplantations, which are rather 
complicated, should be considered only after great care, as they frequently lead to an 
aggravation of the deformity. In no case does he use the force for correction by the 
osteoclast, as advocated by Schultze, but if these feet resist the ordinary correction, 
they should be treated by operation which is directed towards the correction of the bony 
deformity. Operations which possess the most valuable chances for success are those 
which are directed toward the mediotarsal joint, which is the seat of the lesion in the 
usual flat-foot. The cuneiform internal resection of Ogston may be applied, and allows 
usually an efficient correction, particularly in the rigid flat-foot, in which correction is 
not always possible by this operation unless resection of the wedge is carried to the 
external border of the foot. In these cases the operation of Cauchoix should be taken 
instead (tarsectomie trapézoidale marginale interne). Modified osteotomy of Perthes is 
indicated in the cases without articular lesions, with extreme abduction of the forefoot, 
for it has the advantage of not ankylosing the mediotarsal joint. The subastragaloid 
arthrodesis, either alone or combined with a cuneiform resection of the mediotarsal, is 
useful when there is abnormal movement of the astragalus on the calcaneous. 
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The Twenty-third Meeting of the German Orthopaedic Association at Prague, 
September 10-12, 1928. Reported by Dr. J. Hass, of Vienna. 


INACTIVITY ATROPHY OF BONE AND MUSCLES 


Beck, Kaiserslautern: The Pathologico-anatomical Basis of Bone Atrophy. At the 
beginning of his lecture, Beck deals with the opinion and investigations of Pommer, 
which are, at the present time, to be considered as the basis of our knowledge of this 
matter. The process of atrophy takes place as the osteoclastic resorption (in form of 
vascular proliferation—vascular resorption). The cause of this phenomenon is the 
increased blood pressure, with the retardation of blood stream. The atrophy may be 
classified as senile, inactivity (passive), hunger, and acute atrophy. In the senile and 
inactivity, atrophy follows the resorption. The senile attacks especially the short 
bones, the bones of the skull, the scapula, etc., but occurs also in quite healthy individuals 
and must be called a physiological atrophy (Cohnheim). The atrophy of the jaws in 
old people is not to be considered as an inactivity atrophy but a true senile atrophy. 
The passive atrophy does not always appear in its genuine form,—as for instance, the 
atrophy in a coxitis is not only an inactivity atrophy but also an inflammatory one. 
Even the section of the nerves (Oscar Hertwig) does not produce a pure form of the 
inactivity atrophy. In the acute atrophy (Kienbéck, Sudeck), the cause is apparently 
an hyperaemia; oedema may also influence this process. As the clinical symptoms of the 
acute bone atrophy, there are seen vasomotor disturbances, impediments of the blood 
circulation,—cold, cyanotic skin, atrophy of the skin, and oedema. The hunger atrophy 
must be explained on another basis from that of the senile and inactivity atrophy. If 
the organism shows a deficiency of albumins, then it attempts to obtain it from the bone 
substance. In hunger, the ossein comes into the blood stream by destroying the bony 
tissue. The hunger atrophy is not based on the function of the osteoclasts, but upon the 
resorption by the blood. In the event of diminution of bone calcium, a pure osteo- 
porosis, with deficiency of phosphorus (Moeller, Barlow), like conditions arise. The 
treatment of the atrophy must be based on the etiology. The senile atrophy requires 
gymnastics, exercises, and massage, and in cases of extensive chronic atrophy, supportive 
apparatus is necessary. The prognosis of the hunger atrophy is good; the inactivity 
atrophy may be successfully treated; the prognosis of the senile atrophy is also 
favorable. 

GrasHeEy, Kiln: X-ray Evidence of the Bone Atrophy. The atrophy may be classi- 
fied as acute, spotted, and chronic atrophy. Neither the acute atrophy nor the chronic 
is a disease sui generis, but only a symptom which furnishes certain signs of the progres- 
sion and aids in the prognosis of the process. The acute atrophy arises in all painful 
processes, painful inflammation, phlegmons, neuritis, etc., and it is, therefore, not the 
inactivity alone that produces the atrophy. The earliest evidence of acute atrophy 
in the x-ray picture is in the third week. It may become chronic. The chronic atrophy 
is seen in cases of senile atrophy, in rickets, and in hunger-osteoporosis. Even the 
arteriosclerosis may produce atrophy. The atrophic phenomena are reparable; but if 
the atrophy lasts for a long time, there will be found changes in the finer structure of the 
bone, the bone becoming coarser. In the x-ray the whole atrophy is not seen, since it 
appears only in part (15%). In detecting the atrophy in the x-ray picture, one must 
take into consideration the technique, and in determining the progression or the improve- 
ment of the atrophy, the first as well as the later pictures must be taken by the same 
quality of x-rays and at the same distance from the tube. For the purpose of scientific 
examinations, the author has devised an electrical apparatus for registration of the 
density of the bones. 

Brepi, Prague: The Influence of the Endocrine Glands upon the Metabolism of the 
Bones. The amount of the endocrine glands of the embryo influences its development 
and growth, the latter being influenced also by the amount of maternal hormones. 
Also in the extra-uterine life the development, the growth, the periosteal and endosteal 
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production of the bones are governed by the endocrine system. Both in the generalandin 
the special sense, the whole incretory system must be taken as a function for the develop- 
ment and growth of the bones, but it appears that at various periods of life sometimes 
one, sometimes another of the endocrine glands prevails. At the beginning of the 
extra-uterine life, the interrenal system exercises a great influence upon the bones. In 
the second year the thyroid shows the greatest activity,—intensive growth, increased me- 
tabolism; in addition, the thymus as well as the parathyroid glands take part. In the period 
of first development of the anterior lobe of the hypophysis, the pineal gland, the impor- 
tance of which is not yet evident, prevails. At the age of puberty it is the thyroid 
again, which chiefly influences the development and the growth of the bones, and again 
the metabolism increases. As a manifestation of this enchanced function of the thyroid 
is sometimes found an hyperthyroidal state, but the anterior lobe of the hypophysis is 
also predominant in this period. The germinative glands generally exercise no influence 
upon the growth during puberty. The genuine growth-glands are the thyroid and the 
anterior lobe of the hypophysis as long as the epiphyseal lines are open. The latter 
condition lasts, however, as long a time as the germinative glands are not mature. The 
development of the germinative glands is determined by the thyroid and the anterior 
lobe of the hypophysis. As soon as the germinative glands reach their mature state, 
the thyroid and the hypophysis lose their power over the growth of the organism; and at 
the onset of senescence, the function of the germinative glands is minimized and these 
glands have but little influence upon the metabolism of the bones, which is apparently 
the cause of the senile osteoporosis. Bied1 calls all the incretoric influences the internal 
conditions of the development and growth. On the other hand, the external conditions 
are calcium, phosphorus, vitamins, and the sun. Calcium and phosphorus must be 
supplied to the organism by food. Calcium-ions and phosphorus-ions which are dissolved 
in the blood are balanced by the phosphate of calcium of the bones. Augmentation of 
the ions of calcium within the blood causes an increased production of the bone substance; 
diminution leads to resorption. The bicarbonate of calcium is also of importance, for its 
augmentation produces new bone substance. The local function of the bone seems to 
be of great significance. A phosphatasis was found at the borderline of bone and 
cartilage which may supply phosphorus to the blood. In rachitis the calcium level is 
normal, whereas the phosphorus level is altered. Rickets are a hypophosphatemia,— 
i.e., not a local but a general disease. There is enough phosphorus and calcium in the 
food,—not their supply, but their absorption is essential and it is for this that the influ- 
ence of the vitamins is of value. The parathyroidal glands are of first importance to the 
metabolism of the salts of calcium. They stimulate not only resorption of the calcium 
from the intestine but also the mobilization of calcium from its depots when there occurs 
deficiency of calcium. 

Discussion: ScHEDE, Leipzig, showed an instrument for registering the calcium in 
the x-ray picture. An aluminum wedge, taken with the picture with an attached scale, 
is shifted until the shadows both of the wedge and the bone show the same density. 

HackENBROCH, K6ln, spoke about bone atrophy in cases of joint-plastics. He 
found among twenty-five plastics of the knee joint twenty per cent. of fractures. All 
joints showed serious atrophy of the bones. The factors which are favorable for the 
development of the atrophy are: (1) the agent causing the ankylosis; (2) the ankylosis 
itself and the diminishing of the function; (3) the operative trauma. With the latter, 
the removal of the periostium and the cartilage are of great importance, the sequelae 
showing in the lessened nutrition of the bone and serious atrophy. The active function 
lessens the atrophy but is not sufficient to cause its complete disappearance. 

Proesster, Berlin: Atrophy of the Muscles. Irritation causes dissimilation; the 
activity of the muscle aids assimilation. Without activity the muscle cannot preserve 
its substance nor increase it. The cause of the atrophy is anaemia. In serious anaemia 
and accompanying immobilization, a high degree of proliferation of connective tissue 
within the muscle takes place. The principal changes of the muscle atrophy are 
diminution of the bioplastic energy of the muscle fiber, the deficiency of the functional 
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stimulation, the insufficient supply of oxygen. Psychic influences may also cause 
atrophy. Important for the power and the function of the muscle are its antagonists, 
which maintain their tension. Therefore, a later transplantation may awake to a new 
function muscles previously weakened. The relaxed muscle inclines more to atrophy 
than the one in tension. Gradual and continued stimulation by the gradual extension 
of contracted paretic muscles results in an improvement of the function. 


THE CONGENITAL TORTICOLLIS 


HouMANN, Miinchen: The torticollis is not acquired during the partus but is 
congenital. In the muscle there is found atrophy and partial degenerative changes. 
The muscle is already shortened and turned before the birth and therefore can be the 
more easily injured. When sometimes there occurs a hemorrhage during the partus, 
it is in a congenitally degenerated muscle, which resists less the pressure and rotation. 
The torticollis is due to space-narrowing factors in the uterus. Other theories bearing 
on the genesis of torticollis (abnormal development of the base of the skull; primary 
disturbance of the germ) are not yet proved. Gynecological findings, breech presenta- 
tion, and abnormal birth support this opinion of Hohmann. Hohmann advises in the 
treatment of torticollis: early treatment in a correcting plaster-bed, and massage and 
exercises; later on, operation,—open tenotomy of the distal insertion of the sternocleido 
muscle. Important is the correction after tenotomy and retention in plaster cast. 

Foerster, Breslau: The Spastic Torticollis. The muscles which play a part in 
spastic torticollis are the sternocleidomastoideus, the superior part of the cucullaris, 
which draw the head to the same side and turn it towards the contralateral zone. In 
addition are the medius capitis and cervicis and obliquus capitis inferior, which draw and 
turn the head to the homolateral side. Clinically, the rotation of the head may be 
absent and the head only declined, while simultaneously the shoulder is elevated. Fre- 
quently the spastic torticollis is caused by processes influencing the afferent nerves, and 
in these cases the torticollis is a reflex one. It is found in rheumatic affections of the 
cervical muscles, in traumatic changes of the latter, and in inflammatory processes of the 
soft parts of the neck. It may also be due to an habitual posture of the head in that 
position. Very important is the influence of the central nervous system. It is possible 
to obtain an isolated rotation of the head by irritating a certain area in the anterior 
central gyrus. Affections of this region also produce epileptic attacks which extend 
over the neck to the hand and fingers. It may happen, however, that when the attack 
is limited to the neck there is a spastic torticollis in the form of clonic convulsion. Like- 
wise, from other motoric fields one may produce contractures of the sternocleido muscle, 
but the movement of the neck is not isolated but combined with turning of the eye, of the 
head, of the trunk, and with convulsions of extremities. Spastic torticollis is found also 
in disorders of globus pallidus (cases of paralysis agitans) as well as in affections of the 
corpus striatum, the condition of striar hyperkinesis (chorea, tics, athetosis). Occasion- 
ally the general athetosis later disappears, but the spastic torticollis may remain. This 
form has two characteristic symptoms: (1) It is not immobile, only mobile, and it is 
not regular but irregular; (2) The convulsion can be influenced by sensible stimuli. The 
influence is a bipolar one,—.e., it is possible to increase or to diminish the convulsion 
by the same stimulus. The patients are able to undo the convulsion by certain manual 
tricks, which act as cramp-stopping stimuli. The corpus striatum is an inhibitory organ 
of the stimuli passing the thalamus. In affections of the corpus striatum the stimuli 
may pass unchecked and produce convulsions. Psychogenic torticollis occurs also after 
excitement, especially as an imitative instinct in schools, etc. There is to be supposed, 
however, a pre-existent inferiority of the corpus striatum. In the same way the reflex- 
torticollis seems to be based upon a pre-existent inferiority of the corpus striatum. 
Treatment: The causal treatment cannot always be applied except in tumors, syphilis, 
rheumatism. In some cases exercise is indicated. Treatment by drugs is not successful. 
In all serious cases operation is necessary, the object of which is to paralyze the muscle,— 
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neurotomy of the nervus accessorius. Sometimes, however, this is not sufficient and it is 
necessary to cut the upper cervical nerves. The surest method, although the most 
difficult, is the intradural section of the first to the fourth cervical roots by laminectomy. 
Myotomy alone is not sufficient, for it leads to recurrences. 

E.scuniG, Prague: Torticollis and Disturbances of the Eye. Paralysis of the eye 
muscles is compensated by corresponding turnings of the head. In such cases of wry- 
neck, the asymmetry of the head and the cranium is lacking. This torticollis is found with 
strabismus and nystagmus. In congenital torticollis the ophthalmic findings are gener- 
ally normal. In the congenital wry-neck there are no eye symptoms, since there exist 
normal visual fields, normal ocular movements, and normal binocular vision. 

In addition to the reports on other items, the following should be mentioned: 
Béhm, Berlin, has examined embryos of different periods of development with regard 
to the condition of the foot. In the sixth week of the embryonic life the calcaneus lies 
along the side of the astragalus, the forefoot being in adduction and equinus position. 
In the ninth week the astragalus has rotated and the calcaneus is then lying below the 
astragalus, whereby the supination of the foot is carried out. In the eleventh week the 
equinus disappears, the supination is of a higher degree. In the fourth month of the 
embryonic life the supination also disappears. The foot and its skeleton undergo an 
alteration of their position in the embryonic life,—phylogenetic erection of the foot. 
Club feet record the single periods of this erection so that we may define the club-foot 
as an arrest of the development. 

Bave, Hannover, has tried a new operation in a case of an old congenital subluxation 
of the hip. After reposition of the head, the attempt was made to obtain good retention 
of the latter in the flat acetabulum by means of oblique osteotomy of the acetabulum. 
The upper fragment is then dislocated in the lateral direction, the inferior fragment 
into the medial one; the acetabulum thus becomes deeper. This position is fixed by 
forcing ivory tags into the space between the fragments. 

GaAvGELE, Zwickau, reported experiments concerning early mobilization of tuber- 
culous diseases of the joints. In the discussion following, the mobilization of the joints 
was almost unanimously not accepted. 

Lectures were given by Erlacher, Graz, on A New Corset for the Treatment of 
Scoliosis; Glaessner, Berlin, on Studies Upon the Issues of the Hip-joint Diseases; 
Bastos Ansart, Madrid, on The Pathogenesis of Loose Bodies of the Joints; Bentzon, 
Copenhagen, on Coalitio Calcaneo-navicularis; Dittrich, Heidelberg, on Cartilaginous 
Nodules in the Vertebrae and Their X-ray Pictures; and many others. 


BRITISH ORTHOPAEDIC ASSOCIATION 


The Annual General Meeting of the British Orthopaedic Association was held in 
Liverpool on Friday and Saturday, October 19 and 20, 1928. 

Mr. Hey Groves, the President, chose as the subject of his presidential address: 
“The Treatment of Fractures; a Problem of Organization”. Mr. Hey Groves said: 
The greatest medical problem at the beginning of the late War was the treatment of 
gun-shot wound fractures; and no problem, by the end of the War, had been so satis- 
factorily solved. It was not solved by the acquisition of new knowledge, but by the 
application of well established principles and by organization, team work, and the 
training of workers. The number of bad fractures is evidence that a similar fracture 
problem confronts us in civil life. The fracture problem of today is like that of the War. 
For its solution the acquisition of new knowledge is not necessary; it requires only the 
segregation of cases, the training of team workers, and the systematic tabulation of 
results. In the teaching hospitals, ten to fifteen per cent. of the total beds should be 
set aside for fractures. All fractures should be cared for in a Fracture Department, the 
personnel of which should consist of a surgeon, an assistant, a resident, sisters, an 
officer in charge of physiotherapy, and the massage staff. In addition there should be a 
registrar with sufficient clerical staff to tabulate results and to institute a complete 
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follow-up system. Treatment would then be under the direction of men skilled and 
interested in fracture work. The student would be systematically taught the routine 
treatment of ordinary fractures; he would be shown the difficult and complicated 
fractures, and would learn the indications for complicated methods of treatment and 
for open operation. 

The patient would be better treated and the student would be better taught. In 
the majority of municipal hospitals sufficient skilled staff is not available, and there 
ought to be cooperation between the teaching and the municipal hospitals, whereby the 
trained staff of the former could superintend the fracture work of both places. The 
municipal hospitals shou'd contain curative workshops, where the patient could be 
usefully employed until compensation was settled and he was fit to return to work. In 
the hospitals of the smaller towns where there is no trained personnel, arrangements 
should be made to transport the patient to the nearest hospital where a Fracture 
Department exists. Alternately a resident house surgeon with a good knowledge of 
fracture work and the opportunity of calling in a consultant from a fracture centre 
should be available. 

The insurance companies would be well advised to employ a consultant to visit 
and direct the treatment of all severe fractures; they might the sooner be persuaded to 
do so if they were to review and tabulate the present cost and period of disability of 
their fracture cases. A good ambulance service and a good portable x-ray plant are 
essential. It should be possible for a doctor to summon by telephone a portable x-ray 
apparatus, for a radiogram to be developed on the spot, and if a severe fracture were 
discovered, for the patient to be sent back to the hospital in the same ambulance. 

Mr. James F. BralLsrorD, the winner of the Robert Jones medal and prize for 
1927, showed a number of lantern slides illustrating the various deformities of the 
lumbosacral region of the spine. 

This was followed by a discussion on treatment: 

Str Rosert Jones said that he did not now advise removal of the fifth lumbar 
process for sacralization. He had once removed, in error, the fourth transverse process 
for this condition and cured his patient! He favored immobilization of the lumbosacral 
junction by external splintage. 

An interesting point was the frequency with which marked deformity existed with 
freedom from symptoms. Another point of speculative interest was the cause of the 
pain; presumably it was due to an arthritis of the abnormal articulation between the 
tip of the transverse process and the sacrum or ilium. For spondylolisthesis he would 
try conservative treatment before resorting to a fusion operation. 

Mr. GIrRDLESTONE said that he had on one occasion been able to reduce a spondy- 
lolisthesis under anaesthesia. After reduction, he had inserted a contact graft from 
the sacrum to the fourth lumbar vertebral spine and also a bridge graft from the posterior 
superior spine to meet the other graft at the fourth lumbar spine. 

Mr. Dunn said that in his experience the first symptom of spondylolisthesis was 
not so much pain as a waddling gait. He had successfully treated one patient with 
exercises and training in walking, and the gait five years later was normal and the patient 
was able to play ordinary games at school. 

Mr. E.LMstIe said that a patient with sciatic scoliosis had been immediately cured 
by the removal of a large fibroid, which was found pressing on the nerves forming the 
sciatic trunk. He had unsuccessfully attempted to reduce under anaesthesia a spon- 
dylolisthesis in a patient whose symptoms dated from an accident a short while previous. 
Treatment by a plaster bed followed by a corset and active exercises cured this patient. 

Mr. FarrBaNnk reported the disappearance of all symptoms in a patient with 
sacralization of the fifth lumbar vertebra, following immobilization in a plaster-of-Paris 
cast. He had cured two patients by the insertion of an angular graft across the 


lumbosacral junction. 
Mr. BraiLsrorD, in reply, said that in some of his specimens there was a well 


marked articulation between the transverse process of the fifth lumbar and the sacrum 
or ilium, and a heaping up of new bone around the new joint. 
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Dr. C. THurston Ho.uanp read a paper on “‘ Displacements of the Lower Radial 
Epiphysis”. He drew attention to the fact that the radiogram only showed the bone 
nucleus of the epiphysis, not the whole epiphysis. He said that the lesion was always a 
fracture separation, and a small portion of the diaphysis could always be seen in the 
radiogram adherent to the displaced epiphysis. 

Mr. R. Watson Jones read a paper on “‘ End Results of Intramedullary Pegging of 
Recent Fractures”. He favored this method of treating fractures of the radius and ulna, 
where perfect anatomical position could not be obtained by repeated manipulations 
under anaesthesia. 

On the afternoon of October 19, Mr. Armour, at the Royal Southern Hospital, and 
Mr. McMurray, at the David Lewis Northern Hospital, demonstrated cases and 
operated. 

On the 20th, Mr. T. P. McMurray read a paper on “Observations on the Surgery 
of the Knee Joint’’. He said that he had reviewed the late results in 200 patients. 
Eighty-five per cent. had resumed their occupations, although half of them had com- 
plained of aching in the knee, usually around the line of the scar. He attributed the 
fifteen per cent. of failures to: (1) The presence of osteo-arthritis of the joint. This 
was more noticeable in the old than in the young. (2) Wrong diagnosis,—mistaking a 
lesion of the internal for one of the external cartilage, or vice versa. (3) Incomplete 
operation. In fifteen patients whose symptoms had recurred, the cartilage had been 
incompletely removed. He insisted on the necessity for the complete removal of the 
cartilage, and this he had found possible through a single anterior incision if rightly 
placed. (4) The presence of additional injury to the joint, e.g., fractures, or injury to the 
crucial ligaments. (5) Too wide an incision. He thought a two-inch skin incision was 
sufficient. Recurrent synovitis was apt to occur, if the incision was too large. It was 
often difficult to know whether manipulation would be sufficient to cure the symptoms. 
If in doubt, his practice was to operate. He had found the presence of an audible click 
a valuable diagnostic sign; this occurred with a damaged posterior end of a cartilage, 
and could be elicited by rotation of the fully flexed knee. 

Mr. Banxkanrt said that it had become almost a habit to try manipulation first, 
because many patients had been to bone setters and by their own account had been 
cured. Even if manipulation relieved the symptoms, the patient retained a loose 
cartilage and was likely to develop an osteo-arthritis of the joint earlier than if the 
damaged cartilage had been removed. He thought that a damaged cartilage should be 
removed forthwith. 

Sir Ropert Jones said that he had found Mr. MeMurray’s clicking sign a useful 
adjunct to diagnosis. Undoubtedly, some patients who gave a definite history of 
locking (and by that he meant the locking about which the patient says, ‘I could not 
straighten my knee and then suddenly it straightened’’), were cured without operation. 
Sometimes after a history of locking, the patient had refused all treatment and yet there 
had been no recurrence of symptoms. 

Mr. AITKEN said that he thought the patient’s history, when he was cross examined, 
was an essential part of the diagnosis, particularly in distinguishing a lesion of the 
cartilage from a nipping or a bruising of the synovial membrane, such as frequently 
occurred in hockey-playing girls. He placed great reliance on an underexposed 
radiogram in deciding whether the cartilage was out of place. 

Mr. Watson Jones thought that recurrent synovitis was related, not to the size 
of the incision, but to the weakness of the quadriceps. 

Mr. FarrpBANK said that he was in favor of a moderate-sized longitudinal incision, 
which could be enlarged upwards, if necessary, to expose the joint fully. It was difficult, 
occasionally, to make sure that one had dealt with the lesion causing the symptoms. 
After the removal of an obvious torn cartilage, he liked to inspect the joint, for he had 
several times discovered a second lesion. 

Mr. BraitsrorD thought that a toxic arthritis, due to the absorption from septic 
foci elsewhere in the body, was sometimes responsible for the persistence of symptoms 
after the removal of a damaged cartilage. 

















NEWS NOTES 179 


Mr. GrrpD_esToneE said that hitherto he had not thought it necessary to remove the 
firmly attached rim of the cartilage in a bucket-handle lesion. In Mr. McMurray’s 
experience had this rim caused symptoms subsequently? 

Mr. Hey Groves, the President, said that he had found it often impossible to 
remove the cartilage completely through the anterior incision. What incision would 
Mr. McMurray use to explore the joint fully? He thought that the length of the skin 
incision was immaterial, although a long incision through the insertion of the vastus 
internus often caused a weak joint afterwards. 

Mr. McMurray, in reply, said that he knew no way of making sure that the rim 
of the cartilage in a bucket-handle lesion was securely attached, and for that reason he 
always removed the rim. He had rarely found it necessary to use an additional posterior 
incision in order to remove the cartilage completely. Regarding the length of the in- 
cision, what he depreciated was the five, six, or seven-inch incision made by the surgeon 
who was obviously uncertain of the diagnosis, and hoped through an exploratory in- 
cision to strike the lesion. He did not agree with Mr. Fairbank on the advisability of 
inspecting the joint after the removal of a torn cartilage. In 300 out of 350 patients 
operated on, he had found a definite lesion; in the others he could not be sure,—the 
cartilage was lax but not broken. 

Pror. Jacques Catvé demonstrated an instrument for identifying the vertebrae 
at operation. A small spike, screwed into a handle, is inserted through the skin into a 
spinous process. The handle is unscrewed and removed, leaving the small spike im- 
bedded under the skin in a spinous process. The patient is then x-rayed. At the 
operation the spinous process containing the spike serves as a landmark. 

Mr. B. L. McFar.uanp read a paper on ‘‘Congenital Dislocation of the Knee” and 
showed four patients after treatment. 

Mr. C. Hope Carron read a paper on “Factors in Foot Reconstruction”. He 
also demonstrated a new method, depending on the refraction of light through a gelatine 
model of the foot skeleton, of estimating the stresses and strains in bone. This masterly 
and learned demonstration was thoroughly appreciated by the members of the Asso- 
ciation. 

In the afternoon of the 20th, a visit was paid to the Liverpool Open-air Hospital for 
Children at Leasowe, where Mr. T. H. Martin demonstrated cases. 


CLINICAL CONFERENCES AT THE HOSPITAL FOR RUPTURED AND 
CRIPPLED, NEW YORK CITY 


CONFERENCE OF SEPTEMBER 27, 1928 


Dr. ARMITAGE WuiItMaAN—Double Fracture of Femur. 

Dr. A. Whitman presented a case of double fracture of the right femur. The 
patient was first seen in consultation April 28, 1928. Some three weeks previous, the 
patient fell through a board in a floor and sustained a transverse fracture at the junction 
of the upper and middle third of the right femur, and a comminuted V-shaped supra- 
condylar fracture of the same bone. Open operation was advised and refused and a 
plaster spica was applied which the patient could not tolerate. He was then taken to 
another hospital where skin traction was applied. This proved ineffective because 
weight-bearing, sufficient to reduce the displacement of the upper fragments, produced 
a backward tilting of the lower fragment. Open operation was advised. 

On April 30, a six-inch incision was made on the outer aspect of the thigh, the 
muscles separated, and the site of fracture exposed. The lower fragment was found 
over-riding, lying external te and above the lower fragment with considerable soft 
callus formation. The callus was removed with a perisoteal elevator and by means of 
Lambotte clamps the bone ends brought into apposition. In spite of their having been 
freshened, they showed a very marked tendency to displacement, in consequence of 
which a Lane plate was applied, which held them in satisfactory position. The wound 
was closed in the usual manner and a plaster spica applied, while traction was made 
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upon the flexed leg. X-ray taken through the plaster showed very satisfactory position 
of both fractures. 

The patient’s convalescence was uneventful. He returned to his own home in 
plaster. Six weeks later, he was admitted to the Hospital for the Rrptured and Crippled 
where his plaster was bivalved and an x-ray taken. 

This x-ray showed a very marked loosening of the plate, rarefaction of the bone 
about the screws, and a total lack of callus formation on the plate side of the fracture, 
while there was fairly normal callus on the opposite side of the bone. In consequence, 
the plate was removed on the following day, June 24. The wound closed by first 
intention and the patient was measured for a long brace to allow limited motion in the 
knee. Ten days later, he left the hospital with instructions to bear no weight upon the 
limb, to have steadily increasing active motion of the knee and exposure to the sun. 
He was also upon the so called ‘‘fracture diet” 

He was not seen again until three weeks later, during which period he had neglected 
his instructions as to motion. X-ray showed beginning callus formation across the 
site of fracture on the side of the plate. Examination of his blood at this time showed 
four and two-tenths milligrams of inorganic phosphorous and twelve milligrams of 
calcium, both well over normal. He then reported to the hospital daily for diathermy 
and Alpine light, under which treatment he rapidly improved and a week later he had 
seventy-five degrees of flexion in his knee joint. Two weeks later, August 17, he was 
allowed to begin putting weight upon his foot. August 24, he was allowed to walk 
about the house without crutches or a cane. When last seen, September 14, (five 
months and one week from the date of his fracture and four months and two weeks from 
the operation) he had active and passive flexion to ten degrees beyond a right angle, and 
active and passive full extension. He was allowed to go half a day without the brace 
and at the end of another month will be expected to discard the brace entirely. The 
patient walks at present with the brace and without a limp. 

Dr. Irwin BALENSwEIG—Calcified External Semilunar Cartilage. 

Dr. I. Balensweig presented the case of a male, white, age sixty-eight years; 
occupation, a barber. 

Patient was perfectly well until March of this year, when without cause, he suffered 
pain in the right knee. Several days later, he observed the presence of a swelling on the 
outer aspect of the affected joint and from then on was unable to attend to his regular 
duties. For the following two weeks, he received treatment for rheumatism without 
result. Of late he has become totally disabled so that he has been unable to bear 
weight on the affected limb, and the joint assumed an attitude of flexion. 

Examination when first observed on June 15, 1928, revealed the following: Elderly 
male, walking about with the aid of crutches, maintaining the right knee flexed. The 
right knee was enlarged, tender throughout, and presented a localized swelling on its 
outer aspect in the region of the external meniscus. The tumefaction was tender, 
localized, soft, and fixed to the deeper structures. The skin was freely movable over the 
mass. The joint could be extended to within thirty degrees of normal and flexed to 
within ninety degrees of the normal range, as compared with that of the opposite side. 
The left knee joint was normal in all respects clinically. 

Roentgenograms disclosed the presence of a calcification of the external semilunar 
cartilage of both knee joints. That on the right side was thicker and fragmented. There 
was enlargement of the overlying soft tissues. 

Patient admitted to the In-door Department of the Hospital for the Ruptured and 
Crippled, June 15, 1928. After admission to the hospital, various forms of therapy were 
attempted w:thout relief. On June 22, the patient finally consented to operation. At 
this time the swelling was exposed and found to be intimately attached to the external 
semi_unar cartilage and in direct communication with it. Both the swelling and cartilage 
were then removed. Further exploration of the knee revealed nothing abnormal. 
Wound was closed in layers and a plaster bandage applied. 

Patient was discharged on the eighth postoperative day, wearing the plaster bandage 
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and walking about with the aid of crutches. Plaster was bivalved on the twelfth 
postoperative day and physiotherapy begun. All support was discarded after three 
weeks. 

Examination September 15, 1928: The patient has regained complete use of the 
limb and suffers no inconvenience. Discharged as cured. 

Dr. Paut C. Cotonna—Fracture, Dislocation of the Elbow, Closed Reduction. 

Dr. Colonna presented a case of a boy, aged six, with a history of having fallen off 
the porch, fracturing as well as dislocating the right elbow. 

After several unsuccessful attempts at reduction, the deformity was almost com- 
pletely reduced under fluoroscope and put up in slight flexion with traction. The boy 
made an uneventful recovery, and three weeks after reduction, all support was discarded 
and baking and massage instituted. At present, there is a perfect functional result 
and a recent x-ray shows almost perfect result. 

Dr. Cuartes M. Gratz—Tumor of the Lower End of the Femur. Osteomyelitis 
or Sarcoma? 

Dr. Gratz showed the case of E. D. G. with a tumor of lower end of left femur. 
Chronic non-suppurative osteomyelitis, with a possibility of osteogenetic sarcoma? 

A piece of metal injured the distal phalanx, index finger, left hand, about April 5, 
1928. Infection developed; wound was opened and persistently discharged. 

April 25, 1928, first noted pain in the lower third left thigh. This became pro- 
gressively worse, temperature went up to 101 degrees, no history of trauma at this 
region. 

X-ray examination May 25, 1928, showed sequestration of the terminal phalanx, 
left index finger and a moth-eaten zone of destruction in the lower third of the shaft of 
left femur, covering about three inches, with periosteal thickening and elevation of all 
surfaces “except the anterior. The process was largely destructive, the periosteal 
thickening being the only productive manifestation. X-rays of other bones were 
negative. 

Examination of the patient revealed nothing further, except a slight increase in 
the left inguinal glands. Differential diagnosis: 

1. Malignant bone tumor, osteogenetic sarcoma, or Ewing’s tumor. 

2. Chronic non-suppurative osteomyelitis. 

The distal phalanx of the left index finger was removed and finger healed satisfactorily. 
A biopsy of the left femur was done at the Hospital for the Ruptured and Crippled, May 
29. Pathological report by Dr. James Ewing, ‘‘Probably non-suppurating infectious 
osteomyelitis ”’. 

The leg was supported by a cast to prevent possibility of pathological fracture. 
There was a slight serous discharge, which cleared up. Patient was given toxin treat- 
ment under direction of Dr. William B. Coley, and later deep x-ray therapy under the 
direction of Dr. Ralph E. Herendeen. 

X-ray examination September 27 showed a decrease in the area of destruction and 
callus production in the periosteum, more uniform in density, and the entire appearance 
showed improvement. Patient was allowed to walk without cast, but still was advised 
to use crutches and avoid bearing weight on the leg. To be kept under observation. 

Conclusion: Possibility of — 

1. Non-suppurative infectious osteomyelitis. 
2. Malignancy. 
3. Questionable metastatic infection from an infected finger. 

Dr. Witi1aM B. Cotey—Late Metastasis in Ribs following Osteogenic Sarcoma 
of Femur. Eleven years Postamputation. 

Dr. Coley presented the case of Mrs. W. P., aged twenty-six years. She was 
admitted to the Memorial Hospital on February 15, 1917. She had had a stiff knee 
for one year. There had been gradual increase in size, with almost complete loss of 
motion in the joint, until it was one inch larger than normal in circumference. She 
then consulted Dr. J. M. T. Finney of Baltimore, who advised radium. This treatment 
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was carried out at the Howard Kelly Hospital in Baltimore by Dr. C. F. Burnam, from 
October 23, 1916 to January 1917. Little improvement if any was noticed. The 
patient returned to Dr. Finney in January 1917, and he operated, chiseling a portion 
of the periosteum from the outer aspect of the femur. Microscopical diagnosis: Peri- 
osteal sarcoma. As soon as the wound had healed the patient was referred to me for 
toxin treatment. This was given for five months during which time she received in 
addition one radium-pack treatment. Little benefit followed this treatment and on 
July 6, 1917, I amputated the limb, following this with prophylactic toxin treatment. 

Microscopical diagnosis by Dr. James Ewing was that of periosteal osteogenic 
sarcoma of the sclerosing type. 

The patient remained perfectly well for nine years. Two years ago she developed a 
small hard nodule the size of a small marble in the labium major. I removed this under 
novocaine. It proved to be a hard bony tumor that could not be cut without decalcifi- 
cation. Sections showed a very unusual condition which was interpreted in different 
ways by several pathologists: In the opinion of Dr. Jeffries, the present condition had 
some connection with the original sarcoma of femur. A section was examined by 
Dr. Ewing and Dr. Douglas Symmers, both of whom stated that no evidence of 
malignancy could be discovered. 

In July 1928, the patient complained of pain in the mid-scapular region. Roentgen- 
ray examination in early August showed a degenerative process at the junction of the 
fourth rib and spine, apparently involving both. There was some new bone formation 
as well. The condition was regarded as metastases from the original tumor. The 
patient was advised to enter the hospital at once, but delayed for two weeks, during 
which time the pain increased in severity. On admission, roentgen-ray examination 
showed considerable increase in the condition described. Examination of the scapular 
region showed a definite palpable tumor, apparently originating in the ribs. 

Treatment with heavy doses of radium in addition to- toxins was instituted. At 
the end of two months, roentgen-ray examination showed that the disease was steadily 
progressing; also there was definite evidence of pulmonary metastasis. No other than 
symptomatic treatment was advised, and the patient returned home. 

In view of the fact that in the great majority of cases of periosteal sarcoma, metas- 
tases develop within one or one and one-half years of the amputation, the result obtained 
in this case is of special interest. It is fair to assume that the long postponement of a 
recurrence of the disease was due to inhibitory action of the mixed toxins of erysipelas 


and bacillus prodigiosus. 


CONFERENCE OF OCTOBER 25, 1928 


Dr. ARMITAGE WHITMAN—Synovectomy of Knee Joint for Chronic Arthritis. 

Dr. A. Whitman presented a case of chronic hypertrophic arthritis. The patient 
entered the hospital March 16, 1928, with a history that two years ago, for no known 
cause, he began to suffer from pain in the left knee. This at first occurred at intervals, 
chiefly during the night. After five months he noticed that following an unusually 
severe attack, his knee was swollen and hot, but was not red. He then instituted 
diathermy treatment and was treated by various ordinary medical remedies without 
effect. The knee had remained swollen, and about one year ago he became unable 
to use it because of pain and instability. Since that time he had been walking with 
crutches and the knee had been increasingly deformed. His general condition was 
growing steadily worse, and he was eventually referred to Dr. A. Whitman by Dr. 
Russel Cecil, who felt that the operation of synovectomy was indicated. This opinion 
was concurred in, not only in the sense that it would remove the primary focus of infec- 
tion, but also as providing a means of straightening the knee and later allowing 
weight-bearing with the aid of a brace. 

On examination, the patient was in poor condition, very much emaciated and pale. 
His temperature on admission was 103.5 degrees, which he stated was usual. The 
knee was flexed at an angle of 135 degrees upon the thigh, which was dull red, hot, and 
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generally tender to pressure. All the tissues were much infiltrated. There was some 
fluid in the joint and all motions were restricted by pain and spasm. 

Operation: A long internal incision was made, opening the knee joint from top to 
bottom. As the joint was opened, there was an escape of considerable clear, blood- 
tinged, straw-colored fluid. The patella was laid back, the knee flexed, thus thoroughly 
exposing the joint. The synovial membrane was very greatly thickened, varying from 
grayish opalescent color to yellowish degenerated fatty appearance, which was thickened 
one-quarter to one-half inch throughout. There were several large flake-like deposits 
of fibrin, resembling loose bodies about the size of a penny, lying opposite the internal 
and external condyles. On removal, they were soft and friable in character. The 
semilunar cartilages had entirely disappeared and the crucial ligaments were represented 
by thin, reddish, frayed-out remnants. The bone just above the internal and external 
condyles was pitted and soft, and the entire cartilage covering the external condyle of the 
femur was loose and might easily have been removed en masse. The synovial membrane 
was carefully dissected away from the entire joint; the remaining cavity was irrigated 
with normal salt solution. The capsule and muscles were united with No. 1 chromic 
gut, subcutaneous tissue with No. 1 plain gut, skin with silk. The knee was then 
straightened with the exercise of no force whatever, and placed in plaster, holding it in 
full extension with the foot at right angle. 

Following the operation, the patient’s temperature fell gradually until it reached 
normal on the eighth day. It remained normal until the twenty-fifth day, the patient’s 
general condition in the meantime being greatly improved, so that the impression was 
that the result of the operation was most gratifying. 

On the twenty-fifth day, for no known cause, the temperature rose to 102 degrees 
and fluctuated between 99 and 102 degrees for the next four days, when the upper 
portion of the wound was opened spontaneously with the discharge of a large amount 
of dark blood. There was no pus and no local heat. The blood continued to discharge 
and culture taken from it was negative. A few days later a second opening appeared 
opposite the patella and one week later a third at the insertion of the patellar tendon. 
The temperature continued irregular. The patient experienced no pain. A brace was 
then applied on which the patient, in spite of his temperature and bloody discharge, was 
able to walk without pain, and with improvement in his general condition. 

On the fifty-fourth day, the patient’s temperature rose to 104 degrees which the 
patient, himself, attributed to a cold in the head. The discharge became cloudy the 
following day and the culture was reported staphylococcus albus. From that time on, 
the patient’s course was that of a low grade septic arthritis of the knee. The knee was 
eventually opened wide, and although the discharge somewhat subsided and the granu- 
lations covering the wound were red and healthy, it was felt that his general condition 
was slowly declining. A wide opening of the knee, laying back of the patella, and 
dakinization did not noticeably improve his condition. 

On the twelfth of July (the 116th day), the limb was amputated and the patient 
was transfused. Following the transfusion, he had a rise of temperature to 106 degrees 
and his convalescence for the next two weeks was very stormy. On the tenth day 
following the operation, his temperature reached normal and has since remained there. 

As it was necessary to amputate through a drainage tract, the stump did not heal 
cleanly and there was some retraction exposing the bone, so that later a plastic operation 
will be indicated. His condition since the amputation has greatly improved. 

Dr. A. Whitman considered this a case of rather unusual interest. It apparently 
demonstrated the value of synovectomy, not only in permitting correction of the de- 
formity and locomotion with brace-wearing, but as removing a focus of infection as 
demonstrated by the prompt fall in temperature and constitutional improvement. No 
explanation of the secondary hemorrhage into the joint is offered. It might have been 
supposed that the subsequent infection was a skin contamination, had it not been for 
the fact of the rise in temperature and constitutional symptoms which preceded by 
forty-eight hours the appearance of organisms in the discharge and by the simultaneous 
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positive blood culture. This following course seemed to demonstrate the greatly 
lowered constitutional resistance of such a patient. Unhappy though the result— 
amputation—may appear, Dr. Whitman, the patient and his family feel that his present 
state is preferable to that in which he entered the hospital. 

Dr. SAMUEL KLEINBERG—Synovectomy for Acute Suppurative Arthritis of Knee. 

Suppuration in a knee has always been cause for alarm, because of the danger 
to the patient’s life in the severe infections, and likelihood of ankylosis of the joint even 
in the mild cases. During the World War, Dr. Willems advocated early arthrotomy and 
persistent voluntary movement of the knee, and he apparently obtained satisfactory 
results. Dr. Kleinberg has not found this method satisfactory. His patients have 
refused to move their knees because of intense pain. About two years ago Dr. Krida 
had a case of suppuration of the knee with high fever, in which he did a synovectomy 
and obtained a cure with a fair range of motion. 

Encouraged by Dr. Krida’s experience, Dr. Kleinberg decided to do a synovectomy 
in the case of Mr. 8., whom he saw for the first time three weeks ago. He had then been 
sick thirteen days. His right knee suddenly became painful and swollen. The pain 
was intense, increasing, and not mitigated even by morphine. He had a daily rise of 
At the first examination, the knee was found 


temperature to 102.5 degrees by mouth. 
The patient was brought to the hospital, 


to be greatly distended and very sensitive. 
and on the same day two lateral incisions were made into the knee joint, removing several 
The synovial lining was enormously thickened and grayish 


ounces of thin, watery pus. 
The articular cartilage was not 


red. There were numerous loose tabs of synovia. 
The joint was washed out with saline solution and ether, and the wounds left 


altered. 
The temperature receded somewhat, but the sensitiveness of the joint persisted. 


open. 
The patient would not move his knee and did not permit even passive motion. 

Fearing an overgrowth of the synovia with invasion and inevitable destruction of 
the joint cartilage, he reoperated on the knee three days later and did a complete synovec- 
tomy. The sensitiveness was immediately greatly diminished. His temperature has 
receded to nearly normal. He is apparently on the road of recovery, the ultimate range 
of motion cannot yet be determined. 

Synovectomy appears indicated in certain subacute cases of infectious pyogenic 
synovitis when the synovial lining is greatly hypertrophied and likely to invade and 
destroy the articular cartilage. The operation has the apparent advantage of removing 
at one sitting most of the infected tissue. 

Dr. Barctay Morrat—Perthes’ Disease Associated with Congenital Dislocation 
of the Hip. 

Dr. Moffat presented the case of a patient who was brought to the hospital ten 
days ago because of shortening of left leg. No previous treatment. No symptoms 
referable to right hip. X-ray of both hips shows a congenital dislocation of the left 
hip, the femoral head in an adventitious socket on the iliac wing. This socket is shallow 
and does not conform to the shape of the head which, though somewhat flattened, is not 
rotated. The “chin” of pseudocoxalgia noted as a diagnostic point by Jansen is not 
present. The right hip by x-ray shows a typical pseudocoxalgia with fragmentation of 
the femoral head. The acetabulum is not of the shallow type that Jansen believes is the 
cause of pseudocoxalgia. There is no history of any traumatic incident but with the 
shortening of the left leg this joint must be subjected to unusual strain in weight-bearing. 

Five months ago a six-year old child was brought to Dr. Moffat’s clinic at the Post 
Graduate for disability of the left knee. His x-ray showed an elongated fragmented 
patella (evidently so called Kéhler’s disease of the patella). The separation at one 
point suggested that a fracture had occurred and the bone was therefore explored and a 
purse-string suture run around the patella. A section taken at the site of fracture 
showed under the microscope the histological picture found by Phemister and others 
in the femoral head in Perthes’ disease. The bone was soft and almost spongy. In 
this case the history of trauma was specific. 

In a previous article on isolated disease of the scaphoid (or Koéhler’s) it was con- 
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cluded from x-ray and clinical evidence that the bone had undergone a dystrophy which 
had led to softening and the end result as seen in x-ray was due to compression under 
weight-bearing. 

Eventually it may be shown that Perthes’, Kéhler’s (both of patella and scaphoid), 
Osgood-Schlatters, and epiphysitis of the os calcis are of identical nature, and traumatic 
in origin, and differ only because of the different stresses acting on the softened bone in 
the several anatomical locations. 

Dr. Lewis C. WaGNER—Unusual Tumor of Shoulder. 

Dr. Wagner presented a case illustrating an unusual! tumor of the shoulder. The 
patient was sixty-eight years old and had been in perfect health. Four years ago while 
coming over on a ferry, he slipped and fell on the left shoulder. It was painful for a few 
days but he paid no attention to it. Some time afterwards, he noticed an enlargement 
but continued with his work and had no pain. The tumor had steadily grown in size 
and there had been a slight limitation of motion in the shoulder. The patient was in 
good condition. Examination was negative except for the left shoulder. A blood 
examination was negative to Wassermann, but there was a slight hyperglycemia. The 
left shoulder was markedly enlarged and there was a solid immovable tumor under the 
deltoid muscle, the size of a grape fruit. Motions of the shoulder are normal except 
for limitation of abduction. X-rays show a large tumor with marked calcium deposit 
and there is practically no bony change, although this foreign substance is deposited 
around the neck of the humerus. A diagnosis could not be made, but by an exploratory 
aspiration, yellow thick fluid was withdrawn. Three days later, a complete excision 
of the tumor was done. It had a thickened capsule and was cystic in character. It 
was filled with a jelly-like material under considerable pressure. It was a typical sub- 
deltoid bursa with cystic degeneration and this diagnosis was augmented by the patho- 
logical report. The patient made an uneventful recovery from the operation and now 
has perfect function of the arm and shoulder. 

Dr. Francis Carr—Fracture, Dislocation of Elbow. Closed Reduction. 

Dr. Carr presented the case of a boy, age fifteen, who fell down stairs on September 
12, 1928, injuring the right elbow. About two hours later he was brought to the hospital 
and examination showed the right elbow was flexed, forearm pronated, and the transverse 
diameter of the elbow was increased. The head of the radius was palpated on the outer 
side and the internal condyle was prominent. Flexion and extension was very painful 
and there was marked limitation of motion. 

X-ray showed dislocation outward of the radius and ulna on the humerus, and 
outward displacement of a chip of the internal condyle. 

Under general anaesthesia, on the same day, the forearm was extended on the arm 
with traction, and by manipulation the dislocation was reduced, and the chip from the 
internal condyle was manipulated into place. The arm was put up in acute flexion, in a 
posterior plaster splint. 

X-ray taken following reduction showed dislocation completely corrected and the 
internal condyle chip had been replaced. One week later, the cast was removed and 
changed from one of acute flexion to ninety degrees. 

Two weeks after the injury, physiotherapy was instituted, and patient advised to 
actively flex and extend the elbow. 

Three weeks after the injury, the plaster-of-Paris bandage was removed and arm 
carried in a sling for one week. After that, patient was told to discard support. 

Now the patient is able to fully flex and extend the elbow. Pronation and 


supination are not restricted. 
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Current Literature 


A Text-Book or SURGERY FOR STUDENTS AND Puysicians. By W. Wayne Babcock, 

Philadelphia, W. B. Saunders Company, 1928. $10.00. 

This is a large volume, profusely illustrated, and has several excellent colored plates. 
The author has emphasized, very wisely, the need of application of the sound principles 
of general surgery, especially with attention to the postoperative care and the comfort 
of the patient, as being an essential part of the art of surgery; and has also emphasized 
the need of the employment of these principles in the specialties in which surgery is used 
as a part of the treatment. The author supplements this warning by excellent descrip- 
tion and explanation of the principles of surgical technique, etc. 

The book covers practically the whole field of surgery, and includes several of the 
specialties to which the author has particularly advised the application of sound surgi- 
cal principles and surgical judgment. It is divided into four parts: Part one is devoted 
to the consideration of general surgery and the general surgical problems; part three 
devoted to the surgical technique; parts two and four to the special divisions of surgery, 
(in part two the surgery of the systems is considered,—in part four, regional surgery). 
In this way the entire field is covered, and so well developed that each question can be 
considered separately; this grouping also makes a very excellent and easy method for 
consultation. The author considers under these headings some of the conditions which 
are usually regarded as specialties,—as for instance, orthopaedic surgery. Considering 
the degree to which many of these specialties have developed, and the elaboration of the 
classification, diagnosis, and treatment of conditions included in them, the portion of the 
book devoted to these special subjects can touch but lightly on only a few of the essen- 
tials. One must, therefore, not look for the details in such a work. However, the direc- 
tions and advice for treatment which the author has presented, and the conservative wis- 
dom which he has used, supply a definite present need in that he presents a wise counsel 
from one who has had experience in general surgery and aids his readers in applying this 
experience to the more especially developed departments of surgery or medicine. 

The book will be found of very great help to anyone who desires to look up the most 
recent knowledge and information, given in a concise form and on practically any sub- 
ject which may come to his attention or to his need. The book must be considered of 
value to the medical profession at large, and particularly to those who are practising 
surgery and who have constant need to use such books for late information. 


PROCEEDINGS OF A CONFERENCE ON RHEUMATIC DisEAsSES, HELD aT BATH, ENGLAND, 
May 10 anp 11, 1928. Bath, The Hot Mineral Baths Committee of the Bath City 
Council. 

This book gives a report of the Conference held in Bath to consider the various as- 
pects and problems of the Rheumatic Diseases. The book is a full report of the pro- 
ceedings of this Conference and the presentation is divided into three parts: first, the 
social and general aspects; second, the causation; and third, the treatment, of Rheumatic 
Diseases, 

This affection was considered from every angle, and papers presented by a very 
large number of men, all of whom are associated more or less closely with the observation 
and the treatment of these diseases. One feature is the consideration of this affection 
from an economic point of view, as estimated by statistics of insurance companies and 
also from those who have had a large experience in institutional observation and treat- 
ment of this disease. It is surprising to learn that in the year 1927, £5,000,000 were 
disbursed for incapacity resulting from this disease. 
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Most of the communications have the desirable quality of brevity and contain many 
suggestions as regards the need of desirable methods of further study of this affection. 
It is interesting to observe that in this book forty pages only are devoted to consideration 
of treatment of the Rheumatic Diseases, although in this portion the treatment by physio- 
therapy, treatment in spas, by vaccines, by endocrines, and by surgery are all considered. 

No definite conclusions were arrived at which present a distinct aid in the further 
understanding of the etiology or of the treatment, but the Conference, in its result, dem- 
onstrates very clearly the fact which all should recognize,—namely, the very great need 
of the continued, persistent study of this most obstinate affection—and also calls atten- 
tion, in a way that has hardly ever been done before, to the great economic as well as 
social need of a solution of this problem. 


DIE KORPEREIGENE FREIE FASCIENVERPFLANZUNG (The Free Autoplastic Transplantation 
of Fascia). By Privatdozent Dr. Ernst Kénig, Surgical Assistant at the University 

of Kénigsberg, with a foreword by Prof. Dr. M. Kirschner. Berlin, Urban u. 

Schwarzenberg, 1928. 

Just twenty years ago the experiments of Kirschner laid the foundation for the use of 
fascial grafts in surgery. It would therefore seem particularly fitting that one of his 
assistants should present at this time a critical summary of the multitudinous surgical 
applications of autogenous fascial transplants. Dr. Kénig’s three-hundred-page mono- 
graph is a conscientious attempt to cover the subject. 

The chapter headings indicate the scope of the work: 


Part I. 
1. Historical notes. 
2. Anatomy of fascia. 
3. The general technique of fascial transplants. 
4. The adaptability of fasciae to transplantation. 
5. The healing process after fascial transplantation. 
6. What occurs where the fascia was removed. 


Part II. The Use of Free Fascial Grafts in: 
1. Tendon surgery. 
2. Paralytic deformities. 
3. Vascular surgery. 
4. Lesions of peripheral nerves. 
5. Treatment of fractures. 
6. Habitual dislocations. 
Reenforcement of joint capsule and ligaments. 
8. Arthroplasty. 
9. Repair of dural defects. 
10. Replacement of thoracic wall and other application in thoracic surgery. 
11. Strengthening and replacement of the abdominal wall, particularly after 
hernia. 
12. Fixation of displaced organs. 
13. Reenforcement of suture lines in hollow viscera and replacement of defects 
in their wall. 
14. Ophthalmic surgery. 
15. Producing occlusion or stenosis of hollow viscera. 
16. Hemostasis and suture of parenchymatous organs. 
17. As suture material. 

Each chapter includes experimental as well as clinical reports. The author has 
attempted a complete review of the large medical literature as evidenced by a lengthy 
bibliography including over six hundred separate articles. 

It is regretted that the author has apparently not had a sufficiently varied and exten- 
tive personal observation to broadly express an opinion based on the experience of his 
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own observations. It is very possible that false modesty has made him too retiring in 
expressions of his personal experience, for he makes but little mention of his own cases,— 
as for instance, a splay-foot, in which there was planned correction by fascial graft but 
the treatment was not completed because of the cure by an arch protection. It is to be 
regretted that there is not more expression of the author’s personal experience. 

As a summary, the book is defective for the reason that the author is apparently 
familiar only with the German literature, or, at least, he has made mention of the foreign 
only by citation, which perhaps accounts for the lack of mention of the details of Bun- 
nell’s work on tendons, which leads, in this instance for example, to erroneous conclu- 
sions in the chapter on fascial grafts in tendon surgery. It is regretted that more men- 
tion has not been made of such literature as appears in Neuhof’s book, published in 1923, 
in his chapter on transplantation of fascia and tissues. 

In spite of the criticism of his book, it contains a great deal of value for the ortho- 
paedic and industrial surgeon. Its suggested method of applying fascia in the correction 
of paralytic deformities, which is generally unknown,—this, and much more excellent 
information ccniained in it should be welcome to the bookshelf of the surgeon as a val- 
uable synopsis of a phase of surgery which is often an aid to the orthopaedic surgeon. 


Les ArRTHRITES GoNnococciquEs. By Professeur Henri Mondor. Paris, Masson et 

Cie, 1928. 70 fr. 

The author has given so thorough and complete a presentation of this subject in 
this book that it may be considered to bring this subject up to date, and it may be used 
as a book of reference of the history of the development and of the opinions previously 
held of this affection, and as a guide for practical use. The book is divided into the 
var ous subjects, such as history, etiology, diagnosis, complications, the x-ray findings 
and treatment, both medical and surgical, and each is separately and thoroughly con- 
sidered. The author gives a timely insistence on the elimination of the old terminology 
of rheumatism and pseudo-rheumatism as applied to this affection. He quotes very 
freely from the early authorities, such as Fournier and Ollier, and demonstrates by his 
quotations the unusual and clearly advanced insight which these men at that period had 
held on this affection. 

Each portion of the book is treated separately, in that the history and the develop- 
ment of information pertaining to each portion of the subject is given, so that one may 
follow the gradual development of knowledge of this disease, most of which has, until 
late years, been obscure. The portion devoted to the clinical manifestations is particu- 
larly interesting, containing as it does the description and discussion of the occurrence 
of this disease in the young, even in the earlier weeks of life, and emphasizes the impor- 
tance of the great care necessary at this period. The complications and the sequelae, 
both so important, are taken up in detail and are of value to the medical and surgical 
practitioner of today. In the clinical portion is found an excellent division of the types 
which are met with: 

I. Arthralgie. 
II. Hydarthrose. 
III. Arthrites Aigués ou Subaigués. 
1. Polyarthrite rhumatismale; 
2. Mono-arthrite; 
3. Arthrite suppurée; 
4. F. septicémique. 
IV. Manifestation Para-articulaire. 
V. F. Chronique. 


1. Arthrite plastique ankylosante; 

2. Polyarthrite noueuse déformante; 

3. Spondylose rhizomélique; 

4. Ostéopériostite diaphyso-épiphysaire. 
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It is not possible, in a review of a book of this size and completeness, to comment 
on the various por.ions of the subject which are considered. The author has supple- 
mented with his own experience the information which has come from the previous 
obs‘ rvers and writers on this rather difficult subject, and by this method he has put 
into a simple and clear form the various theories, the modern methods and knowledge, 
and the investigations of the present, which have developed from the experience of the 
past. To all of those who are dealing with this subject, the book will prove a valuable 


aid. 


ORTHOPEDIC SURGERY FOR Nurses. By Philip Lewin, M.D. Philadelphia, W. B. 

Saunders Company, 1928. 

There are many distinguished and attractive features in this book, to make a 
strong appeal in the teaching of nurses. The subject is, first of all, ushered in with 
a very lucid terminology in which, in simple language, the principal meaning of current 
terms used in the description of deformities is explained. 

The plaster technique is given most extensive treatment; all details are given 
minute consideration. There is also a short chapter on instrumentology of orthopaedic 
surgery, a much needed and so commonly neglected subject. The same thoroughness 
is displayed in the description of the operating room technique. It is also gratifying to 
see that general problems, such as the systematization of the orthopaedic service, social 
service work, ete., are considered as an integral part of the orthopaedic training of the 
nurse and that due attention is paid to them. The same may be said of the instruction 
in heliotherapy and in orthopaedic and general hygiene, a subject which too often is 
left to the casual instruction of the ward surgeon. The same painstaking care and 
consideration one finds in the portion of the book dea'ing with the clinical pathology of 
the most important orthopaedic conditions. In the chapter on Infantile Paralysis a 
very useful muscle chart is added to the discussion of muscle education. The chapter 
on Tuberculosis is particularly well worked out from the viewpoint of clinical and 
differential diagnosis. 

The book serves its purpose in a most admirable way. It is written with a thorough 
understanding of the need of instruction for nurses, and it is laid out with a clearness 
and thoroughness which speaks well for the pedagogic talent of the author. 


Die TECHNIK DES ORTHOPADISCHEN EINGRIFFs (The Technique of the Orthopaedic 
Procedures). By Dr. Philipp J. Erlacher, A. O. Professor of Orthopaedic Surgery, 
in the University of Graz. 

The author has attempted, quite successfully, to gather together all of the old and 
new operations with which the orthopaedic surgeon must be acquainted. Excellent 
drawings and photographs are found throughout the book. In the instances in which 
more than an operative procedure is given for a single lesion, unfortunately the merits 
of the different procedures are not discussed. Because of the absence of diagnostic 
methods, and any statements as to the relative value of the operations described, this 
book is not well suited for the use of students or general surgeons. 

The orthopaedic surgeon will find several chapters in which some of the less well 
known but accepted operations are described. In discussing the reconstructive surgery 
of anterior poliomyelitis, a great number of the classic German, American, Italian and 
French procedures are briefly, but adequately outlined. The book would be greatly 
enhanced in value, if the relative advantages of each of the enumerated operations were 
given. 

The orthopaedic surgeon will find Prof. Erlacher’s book a useful addition to his 
library. 
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PROBLEMS IN SurGERY. George W. Crile, M.D. Philadelphia, W. B. Saunders Co., 

1928. 

Crile’s contributions are always interesting—stimulating—whether one agrees 
exactly with his physiological theories, or not. And so it is no surprise to find in this 
little book dealing with problems of general surgery, from intestines to thryoids, a 
chapter on ‘‘Operations on the Bad Risk Patient” that challenges the attention of any 
surgeon, however specialized his work may be. 

The consideration in this chapter of the réle of old age, stresses what we so easily 
forget—the exhaustion of vitality by the effort of repair—so common a cause of trouble 
a fortnight after operation of any sort. 

His cited cases are a lesson in pre-operative technique in such cases. 

That infants stand operations not too well, we all know, but such careful minimizing 
of the risk by intelligent after-care as in his case III is the exception; should be the rule. 

The pre-operative ‘‘grouping” of patients and of immediately available donors in 
all cases that may need transfusion later is most pertinent :—disaster so often follows 





delay. 
The chapter should be read, for these and other points, but the summary of con- 
clusions is worth quoting direct. 

1. ‘‘Apply restorative and conserving measures in advance of the emergency. 

2. Supply water and electrolytes by means of saline infusion or by hypodermoclysis. 

3. .. . during the acture stages give morphia to induce mental and physical rest. 
After the acute stage is passed, use other narcotics, as required. 

4. Give a transfusion of blood before, during, and after operative procedures, 
according to the indications. 

5. Avoid inhalation anaesthesia as far as possible; if required, use nitrous oxide— 
oxygen in the stage of analgesia only—trelying principally upon local or regional 
anaesthesia. 

6. .. . inacute stages do as little as is required, and quit until sufficient restoration 

has taken place for major procedures to be performed. 
. avoid cooling of the organism as a whole, and of the liver in particular.”’ 


<< 


Mopern X-ray Tecunic. By Ed. C. Jerman, Technical Instructor of the Victor 

X-ray Corporation, Chicago. St. Paul, Minn., Bruce Publishing Co., 1928. 

A text-book of value to x-ray technicians, written by an experienced technician. 
It is one that can be read profitably by anyone interested in Roentgenography. There 
are twenty-one chapters dealing briefly with such subjects as the Sphere Gap, X-ray 
Physics, Dark Room Procedure, Dental Technic and Construction, and operation of 
the different x-ray appliances, as screens, stereoscopes, tubes. 

The importance of varying the voltage factor according to the part (leaving the 
other factors constant) is stressed. 

At the end of most of the chapters there is a series of questions and answers covering 
the text, which will be of help to the beginner. 

As a whole the material is well presented and cannot fail in its purpose. 


La Répuction pes Fractures sous L’EcrAN RapioscopiqueE. By Docteur Radut- 


zesco. Paris, Masson et Cie, 1928. 50 fr. 

In this book the author deals first with general information and advice in reference 
to the diagnosis and treatment of fractures, and emphasizes strongly the value of early 
and complete reduction. He also urges the recognition of the value of reduction of 
fractures under the radioscopic screen, and gives directions for the method of its em- 
ployment which has been developed during his experience with it for this purpose. He 
considers in detail the treatment of fractures of the lower end of the radius and of the 
ankle joint, and states that these are the fractures best treated in this way. He gives 
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not only the manner of the use of the screen, but the methods of reduction by the 
radiogram, describes the different types of these two fractures, and illustrates the forms 
of apparatus which may be used for their retention. 

The last portion of the book is devoted to the reports of cases, each of which has an 
excellent description, with many illustrations of the different types with their reduction 
and with their ultimate results. This large number of cases, so well illustrated, gives 
an excellent opportunity for the study of the different types of fractures with the 
different steps of reduction and, finally, with the end results. 

He finally gives his conclusions, which are put into six different languages, and in 
these conclusions is given very excellent advice, emphasizing the facts: that fractures 
should be considered as urgent cases; should be reduced early; perfect reduction is indis- 
pensable, as a rule, for perfect results; operative procedure should be avoided except 
when necessary; the best reduction is always under the radioscopic screen; the ultimate 
results will depend also upon the after-care. A screen reduction will also aid in an 
indication of the means of reduction, and under the present hospital conditions the 
fractures best reduced by this method are those of the lower end of the radius and of 
the tibiotarsal articulation. The author considers as the best method for the retention 
of the lower end of the radius, immobility with the arm fully extended; for the ankle, 


with the foot at right angles. 


A Trext-Book or FRACTURES AND DIsLoOcATIONS COVERING THEIR PatrHoLocy, Dtac- 
NOSIS, AND TREATMENT. By Kellogg Speed. Philadelphia, Lea and Febiger, 1928. 
$11.00. 

The second edition of Dr. Speed’s Text-Book of Fractures and Dislocations appears, 
after being thoroughly revised and much enlarged. It is profusely illustrated, with 
nearly 1000 engravings which are clear and instructive, and include not only the x-rays 
and drawings of the fractures and dislocations themselves but also illustrations of the 
different types of apparatus and forms of plaster which are used in the treatment of 
these conditions. 

In this work the author first considers the general principles and rules in the treat- 
ment of fractures, and the general means and methods to be used. He especially 
emphasizes against the employment of fixed and stereotyped forms of splints and of 
fixation, and insists upon the adaptation of the treatment and the apparatus to each 
individual case, and gives directions by which these principles may be carried out. 

The chapter on the operative treatment is replete with clinical suggestions which 
are so evidently the results of the author’s individual experience, and serves as an 
excellent guide in the choice of operative methods by those who have not had sufficient 
experience themselves to judge of the value of different methods of operative procedures 
from their own experience. 

The book is very comprehensive,—so much so that some of the less important 
and the more easily treated forms of fractures can not be given a prominent place or 
very complete directions. On the other hand, the more important and difficult problems, 
such as fractures and dislocations of the spine, fractures of the hip and fractures of the 
neck of the femur—two of the types of injuries not only common but most important 
and most difficult to treat—are considered at length and in accurate detail. These 
directions are clear; the different principles are described and discussed comparatively 
and serve as an excellent guide to those who are obliged to treat these difficult injuries 
and who need advice in so doing. 

Dr. Speed evidently is in much favor of the use of plaster in the treatment of frac- 
tures, and has given directions for the employment of this means of treatment even to 
the detail of the making, as well as of the application, of the plaster bandages. The 
descriptions of the fractures, the explanation of the methods of reduction, and the 
application of the splints or plaster are given in so practical a way that the practitioner 
as well as the surgeon may use this as a guide in practically any of the fractures that 
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may come under his care. Dr. Speed’s large experience in this field of traumatic surgery 
enables him to present recognized principles and methods to be applied in these injuries, 
and to demand, as he does throughout, a high standard in the results. 


The Journal wishes to acknowledge the receipt of the following books sent to the 
Editorial Department: 

Konservative Frakturenbehandlung. By Dr. Leopold Schénbauer. Vienna, 
Julius Springer, 1928. 

Contributo allo studio della Causalgia. By Dott. Pietro Bossi. Milan, 1928. 

Giornale Medico dell’Ospedale Civile di Venezia. Venezia, Vol. II, N. 3, July 
1928. 

Bullettino E Atti della Reale Accademia Medica di Roma. Rome, Vol. LIV, Nos. 
7, 8, 9 and 10, July, August, September, and October, 1928. 

Traitement par les Greffes osseuses de toutes les Ostéo-arthrites tuberculeuses. 
By Professeur Robertson Lavalle, Buenos Aires. Paris, L. Maretheux, 1927. 


DIAPHRAGM Excursions, NORMAL AND PatHuo.oaic. P. F. Butler and H. W. Dana. 

Am. J. Med. Sc., CLXXVI, 569, 1928. 

Previous to the authors’ work, movements of the diaphragm had been observed 
under the roentgen ray. The recording of the roentgen findings was simplified by 
making tracings on a high-grade oil-treated paper, known ¢c..ii- cially as -*Bluevel,”’ 
held to the fluoroscope screen by means of spring letter clips, the tracings of quiet 
breathing, of deep inspiration, and of deep expiration being recvurded in penctls of three 
colors to avoid error. Tracings in the two lateral positions with occasional additional 
tracings in the upright position, were made on sixty-two patients taken haphazardly 
from a general medical service. 

An interesting result, contrary to what was to be expected, appeared at once in the 
lateral posture fluoroscopy. The brightest ‘‘lighting up” of any part of the lungs on 
deep inspiration occurred normally at the base of the dependent lung. This finding 
was so constant as to make it possible to state that when the base of the dependent 
lung does not show greater illumination on full inspiration than any other part of the 
lungs, a pathologic change in the lung or pleura of the dependent side is indicated. 

For the analysis of the movements of the diaphragm, four measurements were 
made from the tracings of each patient, recording the excursion of each diaphragm leaf 
in each lateral position. 

Normally, the average excursion of the dependent half of the diaphragm in this 
series of cases was 6.3 cm.; of the upper half 3.8 cm. The average difference in favor of 
the lower segment was 2.5 cm. 

Excursions of the upper leaf smaller than 2.5 em., of the lower leaf smaller than 4.5 
cm., or a difference between movements of the two segments of less than 1.5 cm. are to 
be considered pathologic. When each one of the four measurements in a set exceeds 
4.5 em., the action of the diaphragm is to be considered normal. 

Normally, the brightest illumination of the lungs on inspiration occurs at the base 
of the dependent lung. Deviation from this represents lesions in the lung. 

When the excursion of one segment of the diaphragm is much restricted in both 
lateral positions, pleural adhesions on the side of the restricted leaf are indicated. 

When the movements of both sides of the diaphragm are much restricted in one 
lateral position and are normal in the other lateral position, this restriction indicates 
abnormality of the lower lung in the position showing the restricted movement. 

Normally, the heart moves away from the dependent chest wall on deep inspiration, 
the movement of the lower border of the heart shadow being greater than that of the 
upper border. In patients with adherent pericardium, this movement of the heart 


upward on inspiration is restricted or absent.—.J. Albert Key, M.D., St. Louis, Mo. 
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THE VALUE OF ROENTGEN-RAY THERAPY IN PRIMARY MALIGNANT TUMORS AND BENIGN 

GiantT-CELL Tumor OF Bone. William A. Evans. Am. J. Roentgenol., XX, 303, 

Oct. 1928. 

This paper is a very valuable contribution and well illustrated. It should be read 
in its entirety. 

Summary and Conclusions: ‘‘The roentgen-ray therapy of primary malignant bone 
tumors and of benign giant-cell tumors is governed by the following rules, which are 
the result of the primary influence of the roentgen rays upon the highly complicated 
tumor tissues: 

1. Cellular tumors without much stroma and rich in blood supply, though 
clinically and from the surgical viewpoint very malignant, may be made to disappear 
entirely by irradiation. 

2. Tumors of the adult type, especially when rich in mature intercellular struc- 
tures (cartilage, bone), and poor in blood vessels, may prove entirely refractory to 
irradiation, while surgical procedures may lead to excellent results. 

3. In tumors of the intermediate type, the more undifferentiated cells may be 
made to disappear and the growth of the more adult cells may be retarded by irradiation, 
so that they produce an abundance of calcific (cartilaginous and osseous) intercellular 
substance. A marked sclerosis, with considerable prolongation of life, often results in 
such cases. In other instances, postirradiation surgical measures are of distinct value. 

‘*The different types of primary malignant bone tumors and the benign giant-cell 
tumor are discussed individually. 

‘Decisive proof is brought that roentgen-ray therapy is one of the most powerful 
assets in tle treatment of all varieties of primary malignant bone tumors, as well as in 
the benign giant-cell tumor. ‘Five-year cures’ are possible, even in cases with extensive 
metastases and where no other methods of treatment could be of benefit. 

‘It is the contention of the authors, therefore, that the present standard methods 
of treatment of bone sarcoma and of benign giant-cell tumors need a complete revision. 
Irradiation, in the form of deep roentgen-ray therapy, should find a more extensive 
application in all forms of bone sarcoma and giant-cell tumor, operable or inoperable, 
whether in combination with surgical measures, mixed toxins, or the more recent lead 
therapy. 

“It remains, then, for the Registry of Bone Sarcoma to collect more complete 
statistical evidence approving or disproving such a procedure. The Registry has 
abundantly succeeded in establishing a standard nomenclature and standard criteria of 
classification, and we are confident that it will now succeed in establishing more or less 
standard measures of therapeutics.’-—Edward S. Hatch, M.D., New Orleans, La. 


NON-UNION OF FRACTURES: AN EXPERIMENTAL AND CuiinicaL Srupy. John Francis 

Cowan. Ann. Surg., LXXXVHII, 749, Oct. 1928. 

In a series of forty-two cases of non-union, all but two patients were healthy and 
robust, contradicting the usual text-book statement that chronic diseases and general 
debility are a frequent factor in non-union. A series of experiments were performed 
upon kittens to study the processes in bone repair. Under ether a simple fracture of the 
humerus was made and the process studied at intervals of twenty-four hours to thirty- 
four days. Then non-union in the human was studied, also experimentally produced 
non-union. Many excellent photomicrographs and radiograms are shown. Conclusion: 
Local anatomical conditions are the cause of non-union. Lack of stripping up of the 
periosteum limits the subperiosteal callus. The periosteum forms avascular fibrous 
tissue which may interpose between the fragments and causes fibrous union. Restora- 
tion of function and weight-bearing may form a pseudo-arthrosis. Bony union may be 
secured, unaided by the introduction of osteogenetic elements from without, by convert- 
ing these cases of fibrous union into simple fractures and preventing the ingrowth of 
fibrous tissue from the lacerated periosteum.—F. G. Hodgson, M.D., Ailanta, Ga. 
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INTERNAL FIXATION OF FRACTURES AND DisLocations, BY Use or HuMAN FAScIAL 
Suture. Russel H. Patterson. Ann. Surg., LX XXVIII, 879, Nov. 1928. 
Where some form of internal fixation or suture is required, the author claims that 

human fascia has proved very successful. He has used it in fourteen cases, four cases 

showed some serous exudate, but there were no infections or non-unions. The patients’ 
own fascia lata was used. Five cases are reported with excellent illustrations of the 
method used. In one case the “‘left-over”’ fascial suture from a previous hernia operation 
was used with good results. 

It seems that this is an excellent idea. The fascia is strong, does not absorb, is 
well tolerated by the tissues. Dr. Patterson is to be congratulated upon bringing this 
method to our attention.—F. G. Hodgson, M.D., Atlanta, Ga. 


FRACTURE OF THE NECK OF THE FemMuR IN CHILDHOOD. A Report or Srx CASES. 

Paul C. Colonna. Ann. Surg., LX XXVIII, 902, Nov. 1928. 

The youngest child was five years old and the oldest sixteen. One child complained 
only of pain in the knee and had radiograms and treatment of the knee. Cases ade- 
quately treated with plaster spica gave excellent results. Cases where diagnosis was 
overlooked or delayed did poorly. One case where treatment was refused, has returned 
with non-union and three inches shortening. After wearing a Whitman plaster for six 
months he obtained union with one and three-fourths inches shortening.—Fred G. 
Hodgson, M.D., Atlanta, Ga. 


A Case or TUBERCULOSIS OF THE Pusic Bone. G. Serra. Arch. Italiano di Chir., 

XXI, 57, Apr. 1928. 

The case notes refer to a youth of fifteen years. The first symptoms began at the 
age of eleven years, after an injury, and coincided with the formation of abscesses in the 
postero-internal region of the right thigh and in the trochanteric region; never fever, 
and no articular rigidity of the hip. The abscesses, treated originally surgically, 
developed fistulae resulting in a state of profound cachexia. In this condition and with 
severe limitation of the function of the ankle, the patient came under the observation 
of the author. For a long time conservative: treatment was tried, which gave very 
slight improvement. A sequestrotomy of the pubic bone was then done. The operation 
was successful so that the fistulae healed. The general condition became good and 
walking fair. 

The author dwells upon the radiographic diagnosis which was possible by aid of 
injections of dense paste through the fistulous tracts. In regard to treatment, he holds 
that waiting may be useless when concerned with extensive lesions and complicated by 
fistulae and sequestrae and that conservative treatment may be useful only in the 
recent cases. In order not to interrupt the pelvic girdle which would cause irreparable 
damage, the author insists that the resection should be done as economically as possible.— 
Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., 
Providence, R. I.) 


CHANGES FROM PRESSURE ON THE ARTICULAR CARTILAGE IN EXPERIMENTAL UNREDUCED 
DISLOCATIONS OF THE Hip. E. Polacco. Arch. Italiano di Chir., X XI, 85, Apr. 
1928. 

For the purpose of studying the endurance of the articular cartilage exposed to 
pressure in a non-physiological site the author performed a series of experiments upon 
the rabbit. The animals were always very young (from two to four months). The 
author effected dislocation of the hip joint, made sure that reduction did not occur and 
finally left the animals free until ambulation produced a traumatizing action upon the 
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’ femoral head. The animals thus treated were twenty-four; the duration of the experi- 
mental period from a minimum of eleven days to a maximum of four months. The 
t animals were periodically radiographed. 
3 r The author reports of his experiments both the macroscopic aspect of the femoral 
» heads and the results of histologic studies which were pursued. From the total of the 
p experiments the author concludes that pressure in a site not physiologic causes, in the 
" diarthroidal cartilage, changes more or less profound, which are situated always at the 
point where the traumatizing stimulus is most markedly felt. The alterations, macro- 
scopic as well as microscopic, were much more severe in those cases in which the luxa- 
8 tion was of longer duration; here the subchondral medullary spaces were found open and 
in communication with the joint cavity. In some cases there existed indication of 
fibrosis of the marrow. 
The bone tissue has a tendency to proliferate and to become eburnated at the point 
, underlying the degenerated cartilage. The alterations observed, although not being 
. equal to those of osteitis deformans, may, according to the author, be the basis for the 
i secondary development of deforming osteo-arthritis when concomitant causes aid it.— 
ad Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., 
“ } Providence, R. I.) 
d 
x 
F. CONTRIBUTION FROM EXPERIMENTS TO THE KNOWLEDGE OF THE ETIOLOGY AND 
PATHOGENESIS OF DEFORMING OsTEO-aRTHRITIS. G. Colle and E. Polacco. Arch, 
Italiano di Chir., XXI, 193, Apr. 1928. 
The authors make a brief review of what has been done experimentally to date, to 
e ‘ develop the knowledge of the etiology and of the pathogenesis of deforming osteo- 
arthritis, after which they report the results of their personal experiments. The rabbit 
e has been the experimental animal used. By means of manual manipulations luxation 
e of the hip was produced. Twenty-six days having passed after the man‘pulation and it 
r, having been determined that the luxation of the hip persisted, the animals were injected, 
’, in general intravenously, with filtrates of staphlococci with tyndallized bacterial sus- 
h pension of the same germ and with filtrates or sterilized suspension of Koch’s bacillus. 
n 4 The authors give in detail the protocols of the experiments, the results of the anatomic and 
~y histological studies and thus report the alterations observed: ‘‘ Deformity of the articular 
- head of the femur and of the ilium, wearings and erosions of the cartilage and of the 
d bone, without tendency to repair and often filled with new formed connective tissue. 
Indication of invasion of the articular cartilage by the bone, extra-articular osteophytic 
of formations, ridges and cartilaginous thickenings, especially in the margin, fibrosis of the 
is subchondral medullary spaces, interruptions and functional disorder in the cartilage 
Ny of growth, cystic cavities in the spongy tissue of the articular heads.”’ 
he These alterations, according to the experimentors, would be altogether analogous 
le with those to be observed in deforming osteo-arthritis. Since from other experiments 
at performed and already published, it was found that trauma alone or infection alone was 
), not sufficient to produce the anatomical complex observed, the authors conclude that 
trauma and infection associated provoke experimentally all the alterations of deforming 
osteo-arthritis. The fact that the infection due to staphlococcus, also that due to the 
Koch bacillus, have provoked analogous results, demonstrates to the authors that differ- 
ent stimuli may provide identical anatomopathologic alterations.—Vittoria Putti, M.D., 
o t Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 
ore 
to 
on OSTEOMYELITIS FROM Micrococcus MELITENsIs. G. Segre. Arch. Italiano di Chir., 
he XXI, 235, Apr. 1928. 
nd The author has studied the pathologic action of the micrococcus melitensis 
he inoculated into the bony tissue of the guinea pig and of the rabbit. In three guinea pigs 
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he observed the development of a suppurative inflammatory process at the site of the 
inoculation. In two of them there was proven the presence in pure culture of the micro- 
coccus of Bruce; one case was doubtful and one negative. The animals receptive to the 
inoculated germ succumbed through feeble power of resistance. Of six rabbits treated, 
four recovered. In two was noted the development of an osteomyelitic focus with the 
presence of micrococcus of Bruce. In one of these two last animals, it was possible to 
demonstrate the nature of the disease and the control of it in a complete way. The 
author concludes,—first, his experiments confirm the clinical observations of the possi- 
bility of the osteoperiosteal localization of the micrococcus melitensis, and second, the 
micrococcus melitensis may assume pyogenic activities, becoming localized in the osteo- 
periosteal tissue and may cause necrosis.— Vittoria Putti, M.D., Bologna, Italy. (Trans- 
lation by Murray S. Danforth, M.D., Providence, R. I.) 


CALCANEOCUBOID Fusion AND Fiat Foor. D. Bargellini. Arch. Italiano di Chir., 

XXI, 387, Apr. 1928. 

The author describes a case of ‘‘pes planus reflexus”’, bilateral rigid flat-foot of high 
degree. The roentgenogram reveals a caleaneocuboid fusion, deformity of the astragalus 
and hypertrophy of the tubercle of the seaphoid. For the etiology of the caleaneocuboid 
synostosis the author believes in a congenital origin. For the pathogenesis of the case 
he considers that the presence of various skeleton anomalies involving the os calcis, the 
astragalus, and the scaphoid does not allow one special theory to be held, but gives value 
to the concurrent action of the multiple anomalies encountered. In regard to the late 
clinical manifestation and the aggravation of the defect at the epoch of the greatest 
skeletal growth, he believes that the bony anomalies furnish a predisposing field, but that 
static influences are the factors causing the onset. For the cure: cuneiform resection, 
with base downward, of the scaphoid, which permits raising the apex of the mesial arch; 
plaster apparatus for two months and then weight-bearing.—Vittoria Putti, M.D., 
Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


Late Resutts or ARTHRODESES IN PARALYSES OF THE Foor. A. Albanese. Arch. di 

Ortop., XLIV, 3, 1928. 

The author reports upon the results of 220 cases in which an arthrodesis was done 
at the Istituto dei Rachitici in Milan covering a period of ten years from 1914 to 1924, 
period following operation being from two to twelve years. Seventy cases of arthrodeses 
were done between the ages of six to ten years while the other 150 were done at a later 
age. 

The seventy cases are subdivided as follows, considering also the other supplemen- 
tary interventions: 


Simple arthrodeses 21 

Arthrodeses and tenodeses 24 

Arthrodeses and transplantations 14 

Arthrodeses and plastic operations or tenotomies 11 
The remaining 150 arthrodeses also divided in regard to other interventions are as 
follows: 

Simple arthrodeses 35 

Arthrodeses and tenodeses 47 

Arthrodeses and transplantations 36 

Arthrodeses and plastic operations or tenotomies 32 


The author, having reviewed and fully discussed the various interventions, arrives 
at the following conclusions of his most interesting work. Arthrodeses of the articulations 
of the foot done with simple removal of the cartilaginous covering, gives in the great 
majority of cases (about 85 per cent.) a very solid total ankylosis and permits of leaving 
the foot in whatever attitude is desired. Only in a few cases (10 per cent. to 12 per 
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cent.), does it give a partial bony ankylosis sufficient, nevertheless, to give a good fixation 
of the foot. An unsuccessful operation resulting in a flail foot can be considered excep- 
tional. Tibio-astragalar arthrodesis is sufficient in the majority of the cases for a 
fixation of the foot. Nevertheless, in certain cases it is useful to associate with it other 
complementary interventions. For example, to hold the forefoot transplantations of the 
extensor proprius hallucis may be useful, or arthrodesis of the mediotarsus (especially of 
the astragaloscaphoid joint), or tenodesis of the extensors. To hold the heel, sub- 
astragalar arthrodesis may be useful and to correct the extreme lateral deviations of the 
forefoot one may have recourse also to astragaloscaphoid arthrodesis for the deviations 
in valgus, and to caleaneocuboid arthrodesis for deviations in varus. 

The postoperative cure is of great importance for tibiotarsal arthrodesis. Arthrode- 
sis may be done even in children of from six to seven years, with the certainty of obtaining 
a good bony ankylosis and without endangering the growth of the limb.— Vittoria Putti, 
M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


LESIONS OF THE SEASAMOIDS OF THE GREAT Tore. G. Betocchi. Arch. di Ortop., 

XLIV, 58, 1928. 

The author reports twelve personal observations of fracture and congenital divisions 
of the sesamoids of the great toe and discusses especially the differential diagnosis of 
these two conditions. In regard to the mechanism of fracture he notes that only in 
thirty-four per cent. are these fractures found associated with lesions of the phalanges 
or of the metatarsals. In these cases it is almost always a matter of direct fracture. In 
the cases in which the sesamoids alone are involved, he has noticed that the fracture by 
direct trauma forms thirty-seven per cent. and in these cases it is always and only the 
external sesamoid that is involved. Granted that the fracture is for the most part by 
indirect violence, it results that more easily and more frequently it is the internal sesa- 
moid that is involved. Hallux valgus would be a predisposing cause. The author 
considers finally the cure and the prognosis of these lesions with reference to their 
industrial importance.— Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. 
Danforth, M.D., Providence, R. I.) 


A Case or ScapHorp Disease oF ProBABLE TUBERCULAR Nature. (Clinical con- 

tribution) R. Mocotti. Arch. di Ortop., XLIV, 89, 1928. 

The author reports a case in a child of three years in which, along with the typical 
roentgenological report of Kéhler’s disease of the scaphoid, there existed positive data 
of tuberculosis manifested with general characters of tubercular diathesis, with general 
frailness, and with localization in the tissues overlying the scaphoid. The author 
therefore considers it logical to correlate the disease of the scaphoid with the coexisting 
tuberculosis. He concludes that tuberculosis may make its deleterious action felt even 
in bones, without manifesting in them the common alterations of destruction and 
hyperplastic alterations, but that sometimes the roentgenological picture may simulate 
features apparently different from the clinical case.—Vittoria Putti, M.D., Bologna, 
Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


So CaLLep CaLcaNneo Apopuysitis. A. Merlini. Arch. di Ortop., XLIV, 97, 1928. 
The author, on the basis of a personally observed case in which roentgenological 
alterations were more marked on the side considered clinically healthy, arrives at the 
following conclusion. There exists an affection involving the posterior part of the os cal- 
cis which develops in adolescence with pain, both spontaneous and provoked on pressure 
at the site of insertion of the Achilles tendon, with slight swelling of the soft parts of the 
heel. It may develop sometimes following gymnastic feats as jumping, running, etc., 
but often develops without known cause. It is benign and is cured spontaneously or 
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with rest in bed. The affection may be compared to the so called localized disturbances 
of growth which occur at the age of puberty. It still lacks a true clinical individuality 
and is not well understood in regard to its etio-pathogenesis, for which have been proposed 
various theories (trauma, inflammation, dystrophy, endocrine disturbances, etc.). The 
roentgenological picture is not characteristic: the particular aspect of the epiphysis, of 
the epiphyseal line, and of the caleaneo metaphysis, according to the author, must be 
considered as different modalities of the process of ossification, which may vary between 
certain limits according to the country, the race, the sex, and the individual body 
development, etc.—Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. 
Danforth, M.D., Providence, R. I.) 





FURTHER CONCERNING THE METHOD OF SOLIERI IN THE CURE OF OPEN ARTICULAR 

Tupercutosis. M. Benci. Arch. di Ortop., XLIV, 146, 1928. 

The author, on a basis of the results observed in the Marine Hospital of the Italian 
Red Cross of Valdoltra, asserts that the method of cure of Solieri of open joint tuberculo- 
sis has been demonstrated as absolutely innocuous as regards the long contact of pus 
with the diseased extremity, and believes the method of Solieri the best method in 
hospital and sanatorium, in all those cases in which rigorous immobilization is indis- 
pensable,—so much the more as there is thus obtained rest for the fistulae and for the 
cutaneous ulcers. 

More evident are the advantages when the patient with cast applied cannot be 
treated in the hospital, in these cases the affected limb being completely isolated and 
maintained in the sterile atmosphere of the medication. It is also useful when applied to 
torpid forms with narrow, hard fistulae of the soft parts, without sequestra in the bony 
cavities, giving in these cases a sufficiently rapid closure of the fistulae. The unpleasant 
odor and the masceration of the skin are the only two inconveniences, and are of little 
importance and easily eliminated, so that the author does not believe they can be 
weighed against the numerous advantages of the method.-— Vittoria Putti, M.D., Bologna, 
Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


THE PreseNT Stratus oF THE Post-TRAUMATIC VERTEBRAL Disease. Hermann 

Kiimmell. Arch. Orthop. u. Unfall-Chir., XXVI, No. 3, July 1928. 

The principal point is that Kiimmell’s disease does not give a positive x-ray finding 
at the onset. A trauma, often of very insignificant type, striking the spine directly or 
indirectly, may in its immediate effect subside after a few days, but result, after a free 
interval lasting over months, in a rarifying process of the vertebral bodies, leading to a 
loss of substance and the formation of a gibbus. In this condition there is never forma- 
tion of pus as in tuberculous spondylitis. 

Recent pathological, anatomical, and experimental investigations have shed new 
light upon many controversial points related to the post-traumatic spondylitis of Kiim- 
mell. Christian Lange of Copenhagen, in experiments made on cadavers, found that 
under a certain pressure any vertebra breaks down, but before this occurs certain 
definite results take place. As long as a certain limit is not reached, the weighting down 
of the vertebra does not produce any visible change, but beyond a certain limit a shorten- 
ing or flattening of the vertebral body occurs and the vertebra becomes compressed. 
If this amount of pressure does not exceed a certain degree, then the flattening of the 
vertebra disappears as soon as the pressure is removed; but, when the amount of pressure 
exceeds a certain limit, then this recovery of the original form does not appear and the 
compressed vertebra does not rise to its usual height; it remains permanently flattened. 
On the strength of these observations Lange speaks of an osteomalacia traumatica. 
Kiimmell believes that these observations of Lange are applicable to his disease. They 
show that the vertebrae, especially the lower dorsal and upper lumbar vertebrae, may 
become compressed by a sudden trauma without the occurrence of a fracture; and that if 
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the compressing force subsides, the vertebra may resume its original form. It is plausible 
to assume that in compression of the vertebra in this manner, even if it does return to its 
original form, the tender framework becomes destroyed and filled with hemorrhages. 

From the pathological aspect of the question the involvement of the intervertebral 
cartilage, although it is not demonstrable in the x-ray, seems to be of importance. Even 
several months after the trauma, the narrowing of the intervertebral space may be too 
sma!l to be detected in the x-ray. Kiimmell believes that in this traumatic involvement 
of the intervertebral discs with its later consequences, there is to be seen a new factor 
in the explanation of the post-traumatic spondylitis. The pathological changes, there- 
fore, are to be looked for,—first, in the spongious substance of the vertebral body itself, 
which shows hemorrhagic infiltration; later atrophy and collapse of the spongious frame- 
work; and secondly, in traumatic changes in the intervertebral discs. From this patholog- 
ical point of view, the newer findings of Schmorl are especially interesting. He found 
that at the moment of the trauma a rupture occurred in the intervertebral discs. 
Schmorl’s findings of traumatic changes of the spine, based upon over 2,000 dissections, 
reveal the presence of the so called cartilage nodes or cartilage hernias; they are essen- 
tially a protrusion of the elastic masses of the border strata of the intervertebral disc 
into the marrow space of the vertebral body. These cartilage nodes are of traumatic 
origin and, as they protrude into the vertebral bodies, they break through the terminal 
membrane of the disc and into the marrow space of the body. It appears from the 
pathological examination of Schmorl that sometimes very insignificant traumatic influ- 
ences may produce a severe disease of the vertebral bodies, starting from very insignificant 
incipiencies, too small to be detected with the best methods of examination. It is also 
interesting to learn from Schmorl’s report that in compression fractures of the spine 
severe damage can be found in vertebrae which lie remote from the site of the fracture. 
He found changes in the substantia spongiosa and in the bone mass with fractures of the 
spongious lamellae in vertebrae two or three segments removed from the fracture. It 
appears now certain that actual fractures of the vertebrae may occur without being sus- 
pected either by physician or patient; that they remain latent for a considerable length 
of time; and, furthermore, that such gross changes may be brought about by very slight 
mechanical influences. These fractures are of great importance for the interpretation 
of traumatism in accidents and compensation claims. On the other hand, the patho- 
logical findings of Schmor!l establishes Kiimmell’s disease as a well circumscribed patho- 
logical entity, in which minute changes of the spongious substance with hemorrhages 
and molecular necrosis and absorption are the principal features. Absorption and 
the already described changes in the intervertebral disc and the herniation of the inter- 
vertebral cartilage into the structure of the vertebral bodies are the principal pxcho- 
logical changes.—A. Steindler, M.D., Lowa City, Iowa. 


CONTRIBUTION TO THE Coxa VARA ADNATA CHonpropysTROPHICA. K. Freund. Arch. 
f. Orthop. u. Unfall-Chir., Vol. 26, No. 3, XXVI, No. 3, July 1928. 
Chondrodystrophy foetalis is definitely defined as a clinical entity (Kauffmann), but 

it is pointed out that many of the mild forms of chondrodystrophy foetalis are not 
recognized in the living, and are only found at autopsy by microscopic examination. 
The author reports four cases of chondrodystrophy foetalis, showing different degrees of 
bony changes as established by x-ray evidence. These four cases were in one family, 
consisting of six children, and the condition was transmitted through the father to three 
of the children, while the other three showed normal bony development. The x-ray 
showed various degrees of coxa vara, irregularities of the distribution of the epiphyseal 
line, shortness of the upper arm and forearm, plump and short phalanges. In all four 
cases the author believes that the condition was that of a chondrodystrophy foetalis, 
but one which showed an atypical course, in that most of the changes were confined to 
the upper femoral epiphyses, thereby causing a coxa vara, whereas the other epiphyseal 
zones of growth were only slightly involved.—A. Steindler, M.D., Iowa City, Iowa. 








a ee 


stipes 


en 


apse a a ig 6 aie Lrg 6 pe Sal 


200 CURRENT LITERATURE 


THE ROLE oF THE CIRCULATION IN THE HEALING OF Fractures (A Review). Wilton 

H. Robinson. Arch. Surg., XVII, 420, Sept. 1928. 

The author considers: Normal blood supply of bone; effect of a fracture on the 
adjacent arterial circulation; effect of cutting the veins and lymphatics at the site of 
fracture; incompressibility of muscle tissue and the effect of this on the circulation of 
blood to a fractured area; relation of the new bone trabeculae to blood vessels; the 
laying down of lime salts; development of fibrous tissue. 

Scudder and Hey-Groves estimated, in 1927, the incidence of non-union of fractures, 
the former at from two to three per cent. and the latter from three to five per cent. 

The repair of a fracture is by a group of interrelated processes by no means well 
understood. These processes are: (1) the establishment of the circulation in preparation 
for the definite construction of bone; (2) dissolution, partial or complete, of the old bone 
and the laying down of lime salts to form new bone, which, architecturally, is not the 
same as the old; and (3) rearrangement of the new bone to carry the particular stress to 
which that section of bone is subjected. While these processes occur in the order given, 
they overlap so that two, or even all, may be going on at the same time. Throughout 
all processes of bone repair, the circulation is of primal importance, and by this is meant, 
not only the arterial circulation, but that of the veins and lympahtics, for without the 
elimination of the waste products, repair will be impossible. 

A point that should be kept in mind is that when bone is divided, its vessels do not 
contract into the canals in which they are contained. It may be accepted as axiomatic 
that repair of a fracture depends on the establishment of adequate channels of blood 
circulation to the injured area. 

Kolodny has shown by injected specimens that following a fracture there is increase 
in the diameter and in the tortuosity of all the arterial vessels in the section of the limb 
adjacent to the fracture. He believes that ‘‘the endosteum is not able to participate in 
the callus formation until the intra-ossal blood circulation recovers by formation of an 
anastomosis between the central portion of the nutrient artery and the metaphyseal 
blood vessels’”’. 

Summary: The deposition of lime salts is dependent on an adequate circulation in 
the callus. Following a fracture, a new set of arterial vessels transverse to the long axis 
of the bone is developed. Repeated injury to the anastomotic network through motion 
of the fragments makes necessary repair by the formation of new vessels: this involves 
retardation in the interior of the callus, while at the periphery granulation tissue is pro- 
gressing to fibrous tissue; the latter contracts in due time, and thus reduces the flow of 
blood to the interior of the callus. Asa result, there is delayed or fibrous union. Since 
muscle tissue is incompressible (by ordinary pressures), the addition of the volume of the 
hemorrhage and inflammatory exudate may reduce the lumen of the arterial supply; but 
on the contrary, may augment the venous flow and lymphatics. 

Conclusions: To lessen the likelihood of non-union: (1) Good apposition is essential. 
(2) Adequate provisions for expansion of surrounding structures. (3) Freedom from any 
shearing or hinge motion between the fragments. The old rule to splint the proximal! 
and distal joints is a good one. The use of a tourniquet is not advisable, as one is not 
cognizant of the amount of damage being inflicted on the circulation —A. W. Sherwood, 
M.D., (Hartford, Conn.), Children’s Hospital, Iowa City, Towa. 


SPONTANEOUS DISLOCATION AND DESTRUCTION OF TENDON OF LONG HEAD oF BICEPS 

Bracuu. A. W. Meyer. Arch. Surg., XVII, 493, Sept. 1928. 

This paper is an anatomical study of fifty-nine dissections; thirty-nine showing 
dislocation of the tendon, and twenty complete absence of the articular portion, due to 
destruction which was about twice as frequent on the right; while dislocation of the tendon 
was slightly more common on the left. The author ventures the premise that the de- 
struction of the intra-articular portion of the tendon on the right side may be due to 
right-handedness; and the slightly more common dislocation on the left may be due to 
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the fact that greater tension is put on the tendon and the capsular attachment on this 
side in occupations that require shoveling and pitching with a fork, for the left hand 
acts as a fulcrum and the left humerus passes into marked lateral rotation and abduction 
in all such movements. 


Conclusions: 
1. Uncomplicated, partial or complete, spontaneous forward dislocation of the 


supratuberosital and intertuberosital portion of the tendon of the long head of 
the biceps, on to or over the lesser tuberosity as far as the tendon of the sub- 
scapularis, is common in laborers past middle life. 

2. This dislocation may be due to gradual stretching, detachment, or destruction 
of the capsule proximal to and in the region of the lesser tuberosity. 

3. Wear of the tendon along its dorsal margin may occur in otherwise normal 
joints, but wear throughout its width probably is frequently due to contact 
with the lesser tuberosity in cases of dislocation, or with the greater tuberosity 
and acromion in the course of destruction of the dorsal portion of the articular 
capsule, unaccompanied by dislocation. 

4. After division by attrition, the tendon usually obtains a secondary attachment 

to the humeral diaphysis immediately distal to the lesser tuberosity, or to the 

floor of the sulcus in this region, or more infrequently to both walls of the 
sulcus, a portion of the frayed tendon being drawn to each side by the tendon 
sheath in the region of reflection of the latter. 

In some cases in which the tendon is divided near the supraglenoid attachment, 

it retracts completely before it obtains a secondary attachment, with great 

lengthening of the extracapsular portion—even up to one hundred per cent. 
and marked atrophy of the lateral belly of the muscle and resultant asymmetry. 

—A.W. Sherwood, M.D., (Hartford, Conn.), Children’s Hospital, Iowa City, Ia. 


wt 


SPONTANEOUS DISLOCATIONS OF THE Hip Joint DuriING Eary Lire. Vernon L. Hart. 


Arch. Surg., XVII, 587, Oct. 1928. 

The author emphasizes the importance of early attention to those hip conditions 
which tend to dislocate spontaneously. Reporting twenty-eight such spontaneous 
dislocations he calls attention to the frequency of septic arthritis of the hip as the etio- 
logical factor—fifty-seven per cent. in his cases. Infantile paralysis and cerebral spastic 
palsy, Still’s disease, and tuberculosis of the hip were responsible for the other cases. 
The dislocation is directly attributable to muscle spasm, pulling the leg into adduction, 
flexion, and internal rotation. The dislocation is considered preventable.—J. Wm. 
Nachlas, M.D., Baltimore, Md. 


OssIFICATION AFTER Fracture. I. 8. Ravdin and Mary E. Morrison. Arch. Surg., 

XVII, 812, Nov. 1928. 

In an effort to determine the value of blood calcium and phosphorus examinations 
as an index for ossification, fractures were produced in thyroparathyroidectomized dogs, 
in parathyroid-extract-fed dogs, and in normal dogs receiving cod-liver oil. It was 
found that in the group first mentioned, the decreased calcium was associated with 
retarded but definite ossification. The authors feel, however, that their studies do not 
yield any test to prognosticate the rate of ossification. —J. Wm. Nachlas, M.D., Baltimore, 


Md. 
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Dirruse SKELETAL METASTASES OF CARCINOMA FROM AN UNKNOWN CLINICAL SITE. 
Putti and G. Faldini. Boll. delle Scienze med., VI, 113, March-April, 1928. 
A man of fifty-eight years, who complains of darting pains from the lower extremi- 

ties, and of dorsolumbar pain, with girdle sensations. Objectively the lumbar spine 
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THe ROLE oF THE CIRCULATION IN THE HEALING OF FRAcTURES (A REvii.w). Wilton 

H. Robinson. Arch. Surg., XVII, 420, Sept. 1928. 

The author considers: Normal blood supply of bone; effect of a fracture on the 
adjacent arterial circulation; effect of cutting the veins and lymphatics at the site of 
fracture; incompressibility of muscle tissue and the effect of this on the circulation of 
blood to a fractured area; relation of the new bone trabeculae to blood vessels; the 
laying down of lime salts; development of fibrous tissue. 

Scudder and Hey-Groves estimated, in 1927, the incidence of non-union of fractures, 
the former at from two to three per cent. and the latter from three to five per cent. 

The repair of a fracture is by a group of interrelated processes by no means well 
understood. These processes are: (1) the establishment of the circulation in preparation 
for the definite construction of bone; (2) dissolution, partial or complete, of the old bone 
and the laying down of lime salts to form new bone, which, architecturally, is not the 
same as the old; and (3) rearrangement of the new bone to carry the particular stress to 
which that section of bone is subjected. While these processes occur in the order given, 
they overlap so that two, or even all, may be going on at the same time. Throughout 
all processes of bone repair, the circulation is of primal importance, and by this is meant, 
not only the arterial circulation, but that of the veins and lympahtics, for without the 
elimination of the waste products, repair will be impossible. 

A point that should be kept in mind is that when bone is divided, its vessels do not 
contract into the canals in which they are contained. It may be accepted as axiomatic 
that repair of a fracture depends on the establishment of adequate channels of blood 
circulation to the injured area. 

Kolodny has shown by injected specimens that following a fracture there is increase 
in the diameter and in the tortuosity of all the arterial vessels in the section of the limb 
adjacent to the fracture. He believes that ‘‘the endosteum is not able to participate in 
the callus formation until the intra-ossal blood circulation recovers by formation of an 
anastomosis between the central portion of the nutrient artery and the metaphyseal 
blood vessels’’. 

Summary: The deposition of lime salts is dependent on an adequate circulation in 
the callus. Following a fracture, a new set of arterial vessels transverse to the long axis 
of the bone is developed. Repeated injury to the anastomotic network through motion 
of the fragments makes necessary repair by the formation of new vessels: this involves 
retardation in the interior of the callus, while at the periphery granulation tissue is pro- 
gressing to fibrous tissue; the latter contracts in due time, and thus reduces the flow of 
blood to the interior of the callus. As a result, there is delayed or fibrous union. Since 
muscle tissue is incompressible (by ordinary pressures), the addition of the volume of the 
hemorrhage and inflammatory exudate may reduce the lumen of the arterial supply; but 
on the contrary, may augment the venous flow and lymphatics. 

Conclusions: To lessen the likelihood of non-union: (1) Good apposition is essential. 
(2) Adequate provisions for expansion of surrounding structures. (3) Freedom from any 
shearing or hinge motion between the fragments. The old rule to splint the proximal 
and distal joints is a good one. The use of a tourniquet is not advisable, as one is not 
cognizant of the amount of damage being inflicted on the circulation.—A. W. Sherwood, 
M.D., (Hartford, Conn.), Children’s Hospital, Iowa City, Iowa. 


SPONTANEOUS DISLOCATION AND DesTRUCTION OF TENDON oF Lona Heap or Biceps 

Bracui. A. W. Meyer. Arch. Surg., XVII, 493, Sept. 1928. 

This paper is an anatomical study of fifty-nine dissections; thirty-nine showing 
dislocation of the tendon, and twenty complete absence of the articular portion, due to 
destruction which was about twice as frequent on the right; while dislocation of the tendon 
was slightly more common on the left. The author ventures the premise that the de- 
struction of the intra-articular portion of the tendon on the right side may be due to 
right-handedness; and the slightly more common dislocation on the left may be due to 
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the fact that greater tension is put on the tendon and the capsular attachment on this 
side in occupations that require shoveling and pitching with a fork, for the left hand 
acts as a fulcrum and the left humerus passes into marked lateral rotation and abduction 


in all such movements. 


Conclusions: 
1. Uncomplicated, partial or complete, spontaneous forward dislocation of the 


supratuberosital and intertuberosital portion of the tendon of the long head of 
the biceps, on to or over the lesser tuberosity as far as the tendon of the sub- 
scapularis, is common in laborers past middle life. 
This dislocation may be due to gradual stretching, detachment, or destruction 
of the capsule proximal to and in the region of the lesser tuberosity. 
Wear of the tendon along its dorsal margin may occur in otherwise normal 
joints, but wear throughout its width probably is frequently due to contact 
with the lesser tuberosity in cases of dislocation, or with the greater tuberosity 
and acromion in the course of destruction of the dorsal portion of the articular 
capsule, unaccompanied by dislocation. 
After division by attrition, the tendon usually obtains a secondary attachment 
to the humeral diaphysis immediately distal to the lesser tuberosity, or to the 
floor of the sulcus in this region, or more infrequently to both walls of the 
sulcus, a portion of the frayed tendon being drawn to each side by the tendon 
sheath in the region of reflection of the latter. 
In some cases in which the tendon is divided near the supraglenoid attachment, 
it retracts completely before it obtains a secondary attachment, with great 
lengthening of the extracapsular portion—even up to one hundred per cent. 
and marked atrophy of the lateral belly of the muscle and resultant asymmetry. 
A.W. Sherwood, M.D., (Hartford, Conn.), Children’s Hospital, Iowa City, Ta. 


SPONTANEOUS DisLOCATIONS OF THE Hip Joint DurinG Earty Lire. Vernon L. Hart. 

Arch. Surg., XVII, 587, Oct. 1928. 

The author emphasizes the importance of early attention to those hip conditions 
which tend to dislocate spontaneously. Reporting twenty-eight such spontaneous 
dislocations he calls attention to the frequency of septic arthritis of the hip as the etio- 
logical factor—fifty-seven per cent. in his cases. Infantile paralysis and cerebral spastic 
palsy, Still’s disease, and tuberculosis of the hip were responsible for the other cases. 
The dislocation is directly attributable to muscle spasm, pulling the leg into adduction, 
flexion, and internal rotation. The dislocation is considered preventable.—/J. Wm. 
Nachlas, M.D., Baltimore, Md. 


OSSIFICATION AFTER Fracture. I. S. Ravdin and Mary E. Morrison. Arch. Surg., 

XVII, 812, Nov. 1928. 

In an effort to determine the value of blood calcium and phosphorus examinations 
as an index for ossification, fractures were produced in thyroparathyroidectomized dogs, 
in parathyroid-extract-fed dogs, and in normal dogs receiving cod-liver oil. It was 
found that in the group first mentioned, the decreased calcium was associated with 
retarded but definite ossification. The authors feel, however, that their studies do not 
omg any test to prognosticate the rate of ossification. —J. Wm. Nachlas, M.D., Baltimore, 
Md. 


Dirruse SKELETAL MerasTasEs OF CARCINOMA FROM AN UNKNOWN CLINICAL Sire. V. 
Putti and G. Faldini. Boll. delle Scienze med., V1, 113, March-April, 1928. 

A man of fifty-eight years, who complains of darting pains from the lower extremi- 

ties, and of dorsolumbar pain, with girdle sensations. Objectively the lumbar spine 
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appears rigid and painful. The interesting radiograms made, show an evident eburniza- 
tion of the entire skeleton, except the hands and the feet. Although the clinical exami- 
nation was completely negative and the various biologic examinations negative, a diagnosis 
of diffuse metastatic carcinoma was made. The necropsy that it was possible to make 
subsequently, showed a marked neoplastic invasion and called attention to the prostate 
which, small, hard, gritty to the knife, revealed a zone of invasion. Histological exami- 
nation confirmed the above; further it was noted that the neoplastic elements nested in 
the bony tissues presented the same characters as those observed in the prostate, hence: 
a diagnosis of generalized skeletal metastases from carcinoma, primary in the prostate. 
The case appears interesting since it confirms a fact which is little known; secondary 
skeletal carcinomatosis from primary tumor clinically not demonstrable.—V ittoria Putti, 
M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. 1. 





PSEUDOCOXALGIA: CLINICAL EvIDENCE, X-RAY APPEARANCE, ETIOLOGY, AND TREAT- 
MENT: With A Review or Twenty-Five Cases. C. Lee Pattison. British J. 
Surg., XVI, 89, July 1928. 

The majority of cases have a painless intermittent limp and some degree of pain and 
muscle spasm. The pain may be slight and localized, or severe and referred to the knee. 
In most cases, the movements are limited in abduction and internal rotation. In others, 
the hip may be nearly fixed or free. 

Atrophy may be slight or marked. Abscess formation never occurs. 

Skiagraphic appearances often precede the clinical signs. The head of the femur 
goes through the stages of flattening, fragmentation, repair, and moulding. The latter 
persists until adult life. Two types of head result: (a) mushroom; (b) cap. Function 
in the former is superior to that in the latter. The more the head of the femur differs 
from the normal, the worse the ultimate function. 

The neck becomes broader and shorter. Changes in the acetabulum are either 
primary or late hypertrophic changes secondary to those of the head. The age period 
is between five and ten years. Its frequency as compared to that of tuberculosis is one 
to fifteen. Boys are more frequently affected. There are comparatively few bilateral 
cases. 

None of the many theories is alone adequate to explain the pathogenesis. The 
proponents of the infective theory state that the condition is associated with pyrexia, 
enlarged tonsils, etc., and is of hematogenous origin. Exploration of the joint has 
upheld this view. Against this theory are these facts: abscesses do not develop; no 
leucocytosis; neighboring structures are not affected. 

For the developmental theory, Calot thinks there is an arrested development; the 
head fits imperfectly with resulting mechanical osteochondritis. 

Jansen’s theory is based on mechanical lines due either to the bony floor of acetabu- 
lum being too thick or to ischium varum. Objections to this are that ischium varum 
occurs without coxa plana; some cases occur without any discrepancy in curvature of 
head and acetabulum; finally, the condition occurs some years after the child has begun 
to walk. 

The traumatic theory is based on the interference with the vascular supply to the 
epiphysis. 

Many observers regard treatment of no avail. Extension is indicated in severe 
spasm. Operation is unjustifiable. 

The article is well illustrated.—Dr. Breitman, Iowa City, Ja. 


VoLKMANN’s IscuaemMic ConTRACTURE TREATED BY TRANSPLANTATION OF THE IN- 
TERNAL EpiconpDyLE. Hamilton Bailey. British J. Surg., XVI, 335, Oct. 1928. 
One case is described where the internal epicondyle was transplanted to a position 

one-third down the ulna on the internal aspect for the relief of Volkmann’s contracture. 

The general result was excellent seven months later. 
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INTERARTICULAR DISLOCATION OF THE PaTetua. J. Penry Jones. British J. Surg. 


XVI, 338, Oct. 1928. 

A boy of eleven was injured by falling over a bicycle. The x-ray showed a rotation 
of the patella backwards about a horizontal axis through ninety degrees, so that the 
upper end of the patella was engaged in the intercondylar notch of the femur. 

Manipulation under an anaesthetic failed to reduce the dislocation. Open operation 
was then done. It was necessary to forcibly lever the patella from the intercondylar 
notch. No fixation was necessary, but the capsule was repaired. There was normal 
motion at the end of seven weeks. 

















VoLKMANN’S IscHAEMIC CONTRACTURE WITH EspeciIAL REFERENCE TO TREATMENT. 

Sir Robert Jones. British Med. J., II, 639, Oct. 13, 1928. 

The opening paper of the Section of Orthopaedics at the Annual Meeting of the 
British Medical Association in 1928 was delivered by Sir Robert Jones upon the above 
subject. After reviewing the history of the disease from Volkmann’s classic paper in 
1875, he described the pathology of the condition in the light of the clinical conditions 
which give rise to it and of the work of Brooks and Jepson. He concurs with Brooks 
that the lesion is essentially a vascular one and due chiefly to obstruction of the venous 
return from the limb. While this obstruction to venous return is most frequently pro- 
duced by the flexion of the elbow used in the treatment of supracondylar fractures of the 
humerus, or by tight bandaging or splints in the treatment of the same disability, he 
rightly points out that Volkmann’s contracture may arise without any operative interfer- 
ence at all. This is a point of very great medicolegal importance, since the impression 
has arisen that every case of Volkmann’s contracture is a reflection upon the manner in 
which the patient is treated. He quotes several cases from his own experience, in which 
the contracture developed in cases in which supracondylar fractures of the humerus 
were not treated by flexion or restraining apparatus. In each of these cases, the pre- 
liminary examination of the patient showed so much interference with circulation that 
treatment of the fracture was considered inadvisable. 

Most of his paper is devoted to discussion of treatment of the condition. This is 
divided into two parts—prophylactic treatment and treatment of the established 
ischaemia. His rules for the prevention of this serious complication are: (a) avoid 
circular compression; (b) reduce dislocations and displaced bones, since they of them- 
selves may interfere with circulation by pressure upon vessels; (c) avoid all kinds of 
splints, especially if there is much swelling; (d) use no force in flexing the elbow; (e) 
critically watch all cases of fracture about the elbow for the first few days for evidence of 
impaired circulation. In his experience, treatment of the established ischaemia is far 
from satisfactory. In the early stages, he is disposed to feel that incision of the fascia 
with evacuation of the extravasated blood should be a valuable procedure, though he 
has had no personal experience with this method. In the later stages, he places reliance 
upon long continued stretching of the contracted structures. He states that by this 
method a considerable amount of improvement can be obtained, though restoration to 
normal is not possible. If nerves have been severed, they should be sutured. Multiple 
tendon lengthenings he feels are of less value than prolonged stretching painstakingly 
supervised. He condemns the operation for shortening the bones. Max Page’s 
operation for detaching the origin of the flexor muscles and their downward displacement, 
he feels is worthy of further trial.—R. /. Harris, M.D., Toronto, Ont. 




























Diz DurscHNERDUNG DER Rami CoMMUNICANTES BEI SPASTISCHEN LAHMUNGEN. 
Walter Lehmann (Univ. zii Gottingen). Bruns’ Beitr. z. klin. Chir., CXLIII, 1928. 
The author reviews briefly the experimental literature relevant to sympathetic 

ramisection and concludes that there is at present no evidence for the belief that the 

tympathetic nervous system is a pathway for tonus impulses to striated muscle. He 
points out that none of the selected cases which Royle operated on in America have shown 
results similar to those reported by Royle. He recounts several other personally ob- 








204 CURRENT LITERATURE 


served failures and reports in addition five cases of spastic paralysis in which the Royle 
cervical ramisection was carefully performed. Three were postencephalitic. In pre- 
cisely these cases of increased tone would improvement be expected. Complete failures 
resulted. In two other cases, one of cerebral birth palsy and one of luetie apoplexy, 
trifling improvement occurred, which the author attributes to circulatory increase. 

In a sixth case of chronic encephalitis a Férester operation was done, the fourth, 
fifth, seventh, and eighth cervical posterior roots being resected. No change in rigidity 
or tremor resulted, from which the author concludes that the afferent impulses from the 
periphery are not concerned in the problem.—J/. E. Milgram, M.D., Iowa City, Iowa. 


Diz Soc. MALAzIE Des OS LUNATUM CARPI UND IHRE BEZICHUNGEN ZU ANDEREN LOKAL- 
ISIERTEN SKELETTKRANKHEITEN. W. Jaroschy. Bruns’ Bietr. z. klin. Chir., 
CXLIII, 75, 1928. 

In the past twenty years a large number of non-specific, non-inflammatory localized 
skeletal diseases have been revealed by the x-ray. Among these is the osteitis of the 
lunate bone (Kienbéch’s disease). The author reviews the literature and adds eleven 
detailed case reports. His own cases occurred in the third to the sixth decades. All 
were manual laborers, suffering repeated traumata. Only three dated the onset of pain 
to a recent trauma. The literature records most cases in males (two to one) and the 
usual period, the end of the second and the third decades. 

The symptoms and signs of the author’s series agree with those hitherto reported. 
The onset was generally insidious, occasionally acute, with pain in the region of the 
lunate bone. A mild trauma may, or may not, have preceded the appearance of symptoms. 
The pain may come and go. Intermittent swelling appears in the region. Tenderness is 
almost always present on the dorsal aspect. The restriction of wrist motion may be 
slight or severe. The loss in range is generally concentric, although dorsiflexion gener- 
ally suffers most. Infrequently, the carpus may appear shortened in late cases. 

X-ray examination is indispensable. There is no arthritis. Atrophy, when pres- 
ent, is not as severe as in tuberculosis, or inflammatory diseases. Deformity of the lu- 
nate bone in the sense of a compression in the long axis of the limb can be judged early, 
best from a lateral view of the wrist. Early diagnosis is difficult, as small irregular areas 
may appear in a normal lunate if atrophy has taken place. Older cases show alteration 
of shape, thickening of the cortex, and areas of different density and size, as the chief 
changes in structure. The navicular may, as a result of the flattening of the lunate, 
become the most prominent bone in the proximal carpal row, and may articulate with 
the radius over a considerable area. A localized arthritis may appear on the articular 
surface of the radius so that the lunate seems to lie in a depression. 

The pathological picture is one of necrosis of the whole or major part of the lunate, 
with evidences of regeneration and resorption appearing side by side. Porosis, followed 
by sclerosis or loss of a portion of the bone, is the common picture. Other findings are 
in as much dispute as is the etiology. The disease seems most akin to Kéhler’s disease 
of the second metatarsal head and the osteitis of the sesamoid of the big toe. 

Treatment. Conservative: immobilization coupled with hyperaemia helps early 
cases. Most of the cases seen are late. The author’s experience with these is as fol- 
lows: of nine non-operated cases, pain forced one to leave his work permanently; four 
work with moderate pain, and four have pain only after unusual exertion. 

Treatment. Operative: the removal of the deformed bone as a foreign body has been 
urged by many. Relief of pain cannot be promised in all cases but the results seem 
satisfactory. In the one case operated on by the author the patient had to change his 
occupation.—/J. E. Milgram, M.D., Iowa City, Towa. 


User GELENKSTORUNGEN AUF ENDOKRINER Basis. Walter Miiller. Bruns’ Beitr. 2. 
klin. Chir., CXLIII, 137, 1928. 
Changes in joints have long been known to occur in various endocrine dysfunctions, 
as ovarian and thyroid. In the presence of endocrine dyscrasias, joints appear to be pre- 
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disposed to react to stimuli which otherwise might not cause discernible changes. Chil- 
dren react by changes in bone and cartilage, while older people react by ligamentous 
changes. A representative bibliography is appended.—J/. EF. Milgram, M.D., Iowa City, 


lowa. 


SYMMETRISCHE OSTEOCHONDRITIS DISSECANS DER LATERALEN FEMURCONDYLEN. 

Hubert Niessen. Bruns’ Beitr. z. klin. Chir., CXLIII, 159, 1928. 

The author reports a case of bilateral symmetrical osteochondritis dissecans of the 
knees, the lateral condyles being affected. The patient was a servant maid age twenty- 
two, who, for a considerable time, had been conscious of the fact that something moved 
about in each knee. Fourteen days before admission she experienced a fall on her right 
knee followed by pain, swelling, and limitation of flexion to ninety degrees. The left 
knee was normal in all respects on examination. The right knee showed an erosion on 
the lateral femoral condyle with a loose body in the vicinity. The left knee taken as 
control showed almost identical findings. At the operations, six weeks apart, there was 
found in each case the picture of osteochondritis dissecans, each loose body still re- 
maining loosely attached to its bed. 

The possible etiology of the condition is discussed without conclusions being drawn. 
A bibliography of the German literature is appended.—J. FE. Milgram, M.D., Iowa City, 


Towa. 


IsoLATED TUBERCULOSIS OF THE CaRpPus: Its DIAGNOSIS AND TREATMENT. Merrill C. 

Mensor. California and West. Med., X XIX, 336, Nov. 1928. 

One case is reported. A girl of fourteen had an injury to her right wrist from a fall. 
Since the roentgen ray was negative, a diagnosis of sprain was made and after three 
weeks in a splint, the patient was discharged ascured. Seven weeks later, the symptoms 
returned. At this time, the only clinical finding was localized tenderness over the 
navicular bone. A new roentgen ray with special reference to this bone was negative. 
The wrist was again immobilized in hyperextension in a plaster splint. Although the 
subjective symptoms subsided under immobilization, they immediately returned on re- 
moval of the splint. Four months after the original injury, limitation of motion and mus- 
cle spasm were still definitely evident. Another ray then showed an irregular line 
through the navicular which looked like a fracture. 

Operation was then done. A small amount of thick pus was evacuated on opening 
the joint. The navicular bone was then removed. Due to softening, it came out in 
several pieces. The wrist healed quickly and after four months in a cast, it was given 
complete freedom. Except for slight sensitiveness for the first months, there was no 
return of symptoms. One year later, the wrist showed no deformity or limitation of 
motion and strength was practically normal. 

Laboratory examination of the pus and bone fragments provided the diagnosis of 
tuberculosis. 

It was thought that the fracture of the navicular was a pathologic one which resulted 
subsequent to the original injury. It is shown by the progress of the case that it is pos- 
sible to remove an isolated carpal tubercular bone before the disease has spread to the 
entire carpus, thus insuring a good functional wrist.—William Arthur Clark, M.D., 
Pasadena, Calif. 


Tennis Etpow. Can. Med. Assn. J., XIX, 358, Sept. 1928. 

Reference is made to an article by G. Percival Mills in the British Medical Journal 
(I, 12, 1928) on the subject of ‘‘Tennis Elbow”. 

“During the acute stage the patient will often drop a teacup when reaching forward 
to take it off a tray. This is often diagnostic. Mr. Mills adopts the following procedure 





206 CURRENT LITERATURE 


with success: under nitrous oxide anaesthesia, he flexed the wrist and fingers, fully pro- 
nated the forearm, and then forced the elbow into hyperextension, at the same time 
making firm pressure over the tender spot by the external condyle. There may be heard 
a click or snap or even a loud noise under this manipulation, though often the snap can 
only be felt. 

It is suggested that a portion of the articular ligament may slip between the head 
of the radius and the capitellum.”’ 

The abstractor can confirm the usefulness of this manipulation.—A. Gibson, 
F.R.C.S., Winnipeg, Man. 


GIANT-CELLED TUMOR OF THE NECK OF THE FEMUR. OPERATION WITH PROBABLE 

Cure. W.G. Turner. Can. Med. Assn. J., XIX, 342, Sept. 1928. 

The patient was a nurse who was able to do her work until March 1924. At that 
time she complained of pain and weakness in the right hip joint. At this time there was 
some tenderness of the joint. The x-ray showed some rarefaction of the neck of the 
femur; but there was full movement. 

In August 1924 a pathological fracture occurred while the patient was turning over 
in bed. 

On December 26, 1924, the hip joint was opened. The neck of the femur was found 
to consist of a soft shell from the acetabular rim well down to the trochanter, the 
fracture being felt about the middle of it. A flap of this shell was reflected, and the 
contents were found to be of jelly-like consistency. This material was spooned out and 
the lining found to be smooth, except at each end. The ilium was exposed and a number 
of bone slivers chiselled off and packed into the cavity. 

In March 1925, a swelling was found below the trochanter. This was exposed and 
cleaned out. 

An x-ray taken in June 1927 shows strong bone and moderate coxa vara. 

Pathological examination of each specimen showed typical giant-celled tumor. 

In June 1928 patient walks without pain, with slight limp, with full range of move- 
ment, and can do a full day’s work.—A. Gibson, F.R.C.S., Winnipeg, Man. 


An Unusuat Type or SuPERNUMERARY Diair. S. H. Corrigan. Can. Med. Assn. J., 
XIX, 342, Sept. 1928. 
The child, born of Canadian parents, was normal, except for one digit. A good 
photograph shows a pedicle growing from the ulnar aspect of the terminal phalanx of the 
little finger. At the end of the pedicle is a mass about the size of a cherry with a rudi- 


mentary nail. Tactile sensation was present over all of the structure. Amputation 


was performed at the age of four months. 
The terminal portion contained a well-developed cartilaginous phalanx. A section 
of the pedicle showed one main artery and vein.—A. Gibson, F.R.C.S., Winnipeg, Man. 


ForEIGN Bopy IN THE KNEE Jotnt. A. T. Bazeir. Can. Med. Assn. J., XIX, 341, 

Sept. 1928. 

Male, aged fifty-eight, complained of intermitting disability of the left knee. 
About seven or eight years before, he ‘‘strained”’ the knee by slipping while lifting 4 
heavy weight. The knee was tender for several weeks. One year later he discovered 
a lump above the patella. Under local anaesthesia, the “joint mouse” was removed. 
Its size was 5.5 X 3 ems.—A. Gibson, F.R.C.S., Winnipeg, Man. 


Tumors or THE Fincers. R. Redi. Chir. d. Org. di Movimento, XII, 276, May 1925. 
The author describes five cases of tumors of the fingers; one enchondroma, one 
fibro-angioma, one pure fibroma, one fibrosarcoma and one sarcoma with myeloplax, in 4 
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total of 10,000 patients. The first case was of a man twenty-four years old who had an 
unusual tumor in the laterodorsal region of the second phalanx of the fourth finger of the 
left hand. The tumor was adherent to the periosteum, and as the patient was young 
the author recalls the theory of Schuchardt upon chondral and periosteal dysplasia 
relative to enchondromas. The second case was in a young woman of twenty-seven, 
affected with fibro-angioma of the third phalanx of the fifth finger of the left hand. The 
tumor was situated in the subcutaneous tissue. The rarity of such a neoplasm is to be 
noted since Miiller in 19,000 cases did not find a single angioma of the finger. The 
third case was in a man of thirty-seven, who was suffering from a pure fibroma upon 
the flexor surface of the fourth finger of the left hand over the second phalanx. In this 
case also the tumor was derived from subcutaneous tissue. Pure fibroma of the finger 
is rare and is even more rare when it originates in the subcutaneous tissue. The author 
excludes traumatic causes and the influence of sex. The fourth case was in a youth of 
nineteen years, who was affected with a fibrosarcoma of the first phalanx of the second 
finger of the right hand, which originated exactly in the tendon sheath; while the fifth 
and last case was in a young man of twenty-three afflicted with a sarcoma with myeloplax, 
situated on the inner face of the interphalangeal articulation of the first finger of the left 
hand. The neoplasm originated from the point of insertion of the flexor tendon of the 
second phalanx. The author, recalling the praiseworthy Italian work of Durante and of 
Romiti, proceeded to discuss the clinical anatomo-pathologic features of these varieties 
and concluded that only with macroscopic and histologic examination of the tumor after 
removal was it possible to diagnosticate one or the other condition. He notes and 
approves the theory of Malherbe, Heurtaux, Coenen, Gaudiani, Martini, Lenzi-Abetti 
and finally Romiti, according to whom the so called cells with myeloplax would be only 
the fusion of several marrow cells.—Vittoria Putti, M.D., Bologna, Italy. (Translation 
by Murray S. Danforth, M.D., Providence, R. I.) 





SyMPpATHETIC INNERVATION AND PATHOLOGY OF THE SKELETON. G. Faldini and R. 

Soto-Hall. Chir. d. Org. di Movimento, XII, 304, 1928. 

The authors have performed a series of experimental researches for the purpose of 
studying the relation actually existing between the sympathetic innervation and certain 
pathologic states of the skeleton. The rabbit served as the animal for experiment. In 
subjects not yet arrived at full development the cervical sympathetic nerves were 
completely removed. In the excision, the superior cervical ganglion and the stellate 
ganglion were also included. The animals thus operated on and surviving the operation 
for a period sufficiently long numbered thirty-two. These were periodically radio- 
graphed. The roentgenograms of the skeleton of the anterior limbs showed no altera- 
tions worthy of note. The authors thus conclude; it may be held that in animals not 
yet arrived at the completion of their development, but in which ossification is already 
advanced, paralysis of the sympathetic, produced surgically, is not followed by skeletal 
alterations. 

The authors have under way other experiments performed with the purpose of 
observing the evolution of bone grafts in the sympathectomized territory.—V ittoria 
Putti, M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. 1. 





LYMPHO-ANGIO-ENDOTHELIOMA OF THE TENDON Sueatu. G. Faldini. Chir. d. Org. di 


Movimento, XII, 417, July 1928. 

Report of a Case. Man, thirty-seven years old. Three years before admission to 
the Institute (Rizzoli), the patient noticed a small swelling in the retromalleolar region 
on the median side of the right foot. 

This tumor increased slowly and progressively until it attained the size of a hen’s 
egg. One year after the appearance of the first objective symptom, an operation was 
performed and the mass excised. After this the patient was free from complaints for 
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ten months; then he began again to complain of pain in the region of the internal mal- 
leolus of the right foot, and in January 1926, or three months later, he also noticed a 
swelling in Scarpa’s triangle on the same side. The right inguinal region also showed a 
tumor. The latter was excised, and cultures made from the material, as well as guinea 
pig inoculated by it, were found to be malignant. The patient then returned eight 
months later, having observed for the last three months the reappearance of the tumor 
in the groin, gradually increasing in size. 

An examination made a few months later (May 1927) showed a tumor formation, 
spherical and mobile, about the right foot around the internal malleolus and in the 
posterior aspect of the foot. The skin over this region was red and transparent. The 
active movement of the foot was almost entirely abolished. In the inguinal femoral 
region there were found two large masses, both together of the size of a foetal head. 
Over Scarpa’s triangle the skin was distended and the underlying veins very noticeable. 
These masses also were movable, felt hot, and gave the sense of fluctuation. In June 
1927 Putti performed an amputation of the leg in the middle third, also an excision of the 
masses in the groin and cauterization of the floor of the wound. Healing of the stump 
occurred by primary intention without interference. In April 1928 finally, the patient 
presented himself again in the Institute, stating that in the last two months the region 
in the groin again had become swollen. The stump wasin excellent condition. Thistime 
the patient was advised to undergo x-ray treatment. 

The pathological examination of the specimens had the aspect of a compact neo- 
plasm, originating from the seat of the muscles of the posterior tibial and of the long 
flexor of the big toe; it was this tumor that filled the retromalleolar compartment and the 
plantar of the foot, and had also invaded other tendons, while it had respected the 
ligaments and fascia and the bony structure. The diagnosis was, therefore, a lymph- 
endothelioma. A study of the removed lymph glands revealed lymphatic hyperplasia, 
moderate increase of the interstitial tissue, and numerous degenerative zones. In the 
middle of the lymphatic tissue there were abundant elements of epithelioid character. 
The diagnosis of the inguinal tumor was metastases of a lymphendothelioma, lymphatic 
hyperplasia of neoplastic and inflammatory character. 

This case offered considerable diagnostic difficulty from the beginning. Possibly 
the most important factor which contributed to make the diagnosis difficult, was the 
fact that the objective condition of the patient was not known in the early stages of the 
disease, and the patient reached the Institute only one year after the first operation. 

The pain caused by weight-bearing and walking, the imperfect mobility of the 
joints, the sense of fluctuation at the inner side of the os calcis, and the signs of local 
heat, and above all things the very noticeable enlargement of the inguinal glands, pointed 
toward an inflammatory condition; later, however, the biological examination oriented 
the diagnosis more in the direction of neoplasm, a diagnosis which finally imposed 
itself by the presence of ulcerated metastases in the groin and by the advanced cachectic 
condition of the patient. 

The nature of this tumor remained so uncertain also because of the evident con- 
tradiction of certain prominent facts. The long duration (four years), the clinical 
course, gave the impression of a benign tumor, while the presence of metastases char- 
acterized the tumor as malignant. Furthermore, it appeared strange that the tumor of 
the soft parts of the foot, which would presumably be a sarcoma, would give rise to 
metastasis by the lymphatic route, when sarcoma is believed to metastasize by hema- 
togenous route only. 

Only after the amputation was performed and after the neoplastic masses in Scarpa’s 
triangle had been removed, the anatomical and histological examination settled the 
diagnosis as lymphendothelioma of the tendon sheath. The principal causes for the 
diagnostic error regarding the nature of the neoplasm, were the long course and the 
lymphatic metastases, and the slow and almost absolute quiescence and insidious onset 
of the condition. The pain, which appeared together with muscle atrophy and rigidity, 
is explained by the compression, by the neoplasm, of the posterior tibial nerve which 
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is in the same compartment as the invaded tendon. Pain, the tumor, and functional 
impairment are common signs of neoplasm as well as of inflammatory conditions, and 
the fluctuation is easily explainable in a tumor of this origin where the lymphatic vessels 
harbor zones of liquid retention. That the tumor could not be classified other than a 
lympho-angio-endothelioma seemed to the author to be without doubt. It consisted 
of large lacunae with a very irregular stroma. The internal lining of these consisted of 
atypical cell elements, which were diagnosed as abnormal development of the endothe- 
lioma, probably of vascular origin. The eminently vascular character of this neoplasm 
was evident from the presence of these lacunar formations, and the characteristic aspect 
of the connective tissue, fibrocellular stroma. The histological nature seemed to explain 
the localization of this tumor. The tendon sheaths, which originate from the primative 
mesenchyma in the articular buds, undergo during their development a slow trans- 
formation; they become a flattened cellular tissue; in this way a so called endothelial 
tissue becomes formed. 

The tumors of the tendon sheath and of tendons are very rare, and their existence 
even has been doubted by some authors. In order of frequency, the neoplasms of the 
tendon sheath can be ranked as follows: first come those of the myoplasm, of which a 
considerable number of cases have been reported and described; then, in line of frequency, 
the tumors of connective and adipose tissue nature; the lipoma arborescens, and the 
fibromata. These neoplasms must be classified as benign. On the other hand, there 
are also described malignant tumors of the type of sarcoma. In none of these descriptions 
of malignant tumors of the tendon sheath or tendons was the author able to find any- 
thing which compared in its clinical course or its histological structure to the observation 
reported. 

Once the nature of the tumor established, he believes that the therapeutic course 
should be undoubtedly radical. Since the simple removal of the tumor and the cleaning 
of the tendon sheath does not seem to be certain, he believes that the earliest possible 
amputation and the excision of the lymphoglandular masses in the neighborhood offer 
the best possible solution.—A. Steindler, M.D., Lowa City, Ia. 


Fracrure-DisLocaTION OF THE TALUS. Two CASES AND THEIR MECHANISM De- 

SCRIBED. Mercer. Edinburgh Med. J., XX XV, 465, Aug. 1928. 

Case 1. Male, aged twenty. A large stone, weighing about two hundredweights, 
fell on his foot on the medial malleolus. X-ray showed a fracture through the neck of the 
talus. At operation the body of the bone was removed. 

Case 2. Male, aged thirty-seven. The patient jumped off an eight-foot wall in 
the dark and landed feet first in a rubble ditch. X-ray showed an oblique fracture through 
the neck of the talus, the body being dislocated backwards and rotated on its transverse 
axis, so that the fractured surface lay behind the tibia and fibula. At operation the dis- 
placed fragment was removed. 

In both cases the fracture was the result of considerable violence. To cause frac- 
ture, violence must be applied while the foot is in a dorsiflexed position, so that the neck 
is nipped between the anterior edge of the tibia and the forepart of the upper surface of 
the calcaneus. 

It is difficult to explain the fact that in many of the cases there is a lateral rota- 
tion as well as a vertical one,—that is, a double rotation. The vertical one is produced 
by the fragment impinging on the taut tendo Achillis, so that the posterior border is 
turned upwards in the line of least resistance. The lateral rotation may depend on how 
the posterior border hits the tendo Achillis, or it may be that some fragment of ligament 
remains attached long enough to give it a turn to one or other side. The usual position 
is that the trochlear surface faces inwards and its fractured surface downwards. 

Stalig has collected 122 of these cases and in fifty the fragment was removed. Light 
patients refused amputation. Permanent ankylosis is very common. The consensus of 
opinion seems to be that the best treatment is to remove the fragment if seen late, but 
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that it may be possible to reduce the error if recognized within a day or two of receipt 
of the fracture. 

Massage and active and passive movements should be commenced early. A lateral 
iron and medial T-strap will overcome tendency to lateral deformity.—A. Gibson, F.R.C.S., 


Winnipeg, Man. 


CLINICAL CONTRIBUTION TO ARTHROPLASTY OF THE ELBow. Anglesio. Gior. d. R. 

Accad, di Med. di Torino, UXXXIX, 135, 1926. 

A schematic description of four arthroplasties of the elbow. 

The first is for an ankylosis secondary to a rheumatic polyarthritis. The arthro- 
plasty was done with interposition of fascia lata. ‘Two years after the operation flexion 
and extension were normal. 

The other three observations refer to post-traumatic ankyloses. The first case: A 
man of forty-eight years, ankylosis following a severe fracture of the lower extremity of 
the humerus. Two years from the operative intervention flexion was possible to angle 
of 50 degrees, extension to 140 degrees, supination through an angle of 20 degrees. 

The second case: A man of thirty years, ankylosis at right angle from a fracture of 
the epicondyle. Eighteen months after the operation a normal amount of flexion was 
possible, extension to 170 degrees, supination limited. 

The third case: Ankylosis following a comminuted fracture of the inferior epiphysis 
of the humerus. One year from the intervention all movements were possible to a normal 
degree. 

In the cases reported by the author, healing of the operative wound was by first 
intention, and mobilization exercises were started on the eighth to the tenth day and con- 
tinued for two or three months. All the patients at the end of that period were able to 
return to their regular occupations. The author, comparing the fibrous tissue interposi- 
tion with the subperiosteal resection of the method of Ollier, prefers the fibrous tissue 
method because the results are more satisfactory and the mobilization easier and the 
period of re-education briefer.—Vittoria Putti, M.D., Bologna, Italy. (Translation by 
Murray S. Danforth, M.D., Providence, R. I.) 


Traumatic Neurosis. Joseph Fetterman. J. Am. Med. Assn., XCI, 315, Aug. 4, 


1928. 

He believes traumatic neurosis is due to: (1) hereditary or acquired weakness of the 
nervous system. This weakness may be brought about by prolonged sickness, or by poor 
early training; (2) by shock from injury or fright; (3) by desire for sympathy or protec- 
tion from disagreeable things in surroundings; (4) by a desire for compensation or revenge. 

Symptoms. Hope is replaced by fear, calmness by anxiety. There are sleeplessness, 
palpitation, and tremors. The symptoms of toxic goitre. The patient’s mind is cen- 
tered within himself and symptoms become exaggerated. He listens to his arteries beat- 
ing and his heart against his chest wall. 

The local symptoms are usually fixed on the area injured and there may be aches, 
pains, hysterical blindness, or paralysis. 

Treatment. If symptoms are relieved after compensation, that does not prove 
that the patient is a malingerer, because many of the causes of his condition have actu- 
ally been removed. 

Dr. Fetterman believes treatment should begin in teaching fortitude and courage to 
the young. Neurosis is not found among Indians or natives of Labrador. 

At the time of accident treatment must be physical and mental; fright lessened; 
fears calmed. Early complete settlement should be made. For advanced cases psycho- 
therapy is indicated. Careful examination and friendly advice is necessary to win con- 
fidence.—Dr. Grieve, Iowa City, Iowa. 
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FRACTURES OF THE ANKLE. Frank D. Dickson. J. Am. Med. Assn., XCI, 844, Sept. 

22, 1928. 

The author discusses simple fractures of the malleolar type and describes with suit- 
able illustrations the anatomic relations and mechanics of such fractures. It is well to 
retain the idea of such mechanical factors as an aid to the conception of proper reduction, 
but a classification based entirely on anatomic grouping is best because it is simple and 
descriptive. He uses the classification suggested by Platt, (1) fractures of the malleoli, 
with subdivisions and (2) fractures of the weight-bearing surface of the tibia, with sub- 
divisions. 

In treatment, the greatest care must be exercised to completely reduce the deformity 
and restore the normal relation of the astragalus to the mortise formed by the malleoli 
and articular surface of the tibia. The ankle is fixed in a plaster cast which is immedi- 
ately bivalved. The anterior half is removed at the end of the second week for light 
massage and active motion of the toes.—W. B. Carrell, M.D., Dallas, Tex. 


AcuTE PAINFUL ANKYLOSING ARTHRITIS. Walter G. Stern. J. Am. Med. Assn., XCI, 

1253, Oct. 27, 1928. 

The author is convinced that a type of arthritis characterized by a sudden onset of 
agonizing, deep-seated pain in one of the large joints, without general symptoms of in- 
fection, and in the absence of effusion and joint changes common to the recognized types 
of arthritis, and which is relieved by fixation, with early ankylosis and recovery, should 
be grouped with this new type suggested in the title. Several cases have been observed 
and the history of two are recorded, in which the dominant symptom was intense pain, 
but cultures and all tests were negative for infection, though recovery finally resulted in 
painless ankylosis—W. B. Carrell, M.D., Dallas, Tex. 


MYoFASCITIS FROM AN ORTHOPAEDIC STANDPOINT. Fred H. Albee. J. Am. Med. Assn., 

XCI, 1364, Nov. 3, 1928. 

Myofascitis is a local inflammatory reaction in the muscle or fascia, with symptoms 
referable to the fascial attachment to bone. The source of toxaemia is from the colon 
in ninety per cent. of cases. Frequently, when a primary focus is removed at the tonsils, 
the teeth or elsewhere, there has already developed a metastatic infection in the colon 
which may prolong the myofascitis unless treatment is directed to restore normal func- 
tion in this organ. One hundred and sixty-four cases of myofascitis have been treated 
and another one hundred examined. 

The diagnostic sign is pain at the insertion of fascia to bone, when tension is made, 
and the presence of tenderness if the point can be reached. Many cases are erroneously 
diagnosed,—sacro-iliac strain, lumbago, occupational strains, neurosis, etc. Patients 
With indefinite low-back pains or symptoms of this character referable to other points 
should be examined for all sources of infection and particularly for evidence of abnormal 
colonic function. The stool examination in the myofascitis cases shows typically acid 
reaction, low percentage of colon bacilli, decrease of gram-negative flora, histamin in 
large quantities, and frequent evidences of mucous colitis. 

Treatment is local and general. Measures that relate directly to colon infection are 
first to cleanse the bowel by medicated irrigations, followed by colon bacilli implanta- 
tions. With proper diet, eliminating sugars that are disturbing, and restricting meats 
and proteins, the colon will function normally and the outcome in many cases will be 
striking —W. B. Carrell, M.D., Dallas, Tex. 


Fractures or Boru Bones or THE ForEARM IN THE ApuLT. C. B. Francisco. J. Am. 
Med. Assn., XCI, 1542, Nov. 17, 1928. 
The trend in modern fracture surgery toward lessening the disability period is re- 
sponsible in some instances for failure to evaluate properly the actual time required for 
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bone regeneration, and results in premature operative interference. This is especially 
true in fractures in both bones of the adult forearm where often firm union should not be 
expected under three or four months. 

Accurate reposition of fragments, preferably by closed method, but if necessary by 
open operation, should be done early and frequent changes avoided. After reduction, a 
traction device should be incorporated in the fixation splints to prevent distortion by 
muscle pull. Twenty-five cases are reported as successfully treated with an average of 
four months’ disability, and complete recovery in all but one. A patient with com- 
pound fracture claimed final disability —W. B. Carrell, M.D., Dallas, Tex. 


Toray TiprorarsaL Resection. C. Lenormant and P. Wilmoth. J. de Chir., XXXII, 

257, 1928. 

The authors give the past history of this operation, referring particularly to Moreau 
who first performed it in 1782, and state that the operation has been so completely for- 
gotten that today it has become synonymous with astragalectomy. Nevertheless, tibio- 
tarsal resection conserves its indications, rare but precise,—namely, complicated artic- 
ular fracture and tuberculosis. 

(1) ‘Tibiotarsal resection is indicated when the tibiotarsal articulation with sup- 
purating arthritis is complicated by malleolar fracture. 

(2) Total tibiotarsal resection is a good operation in certain cases of tuberculosis 
of the ankle. 

It does not replace astragalectomy, but is indicated in the cases where astragalec- 
tomy is insufficient to cure articular tuberculosis. These cases are characterized by the 
existence of extensive tuberculous lesions. Astragalectomy is only half of the operation; 
to obtain a cure, it is necessary, with a saw, to remove the lower ends of the bones of the 
leg. This typical, complete, tibiotarsal resection gives good results on condition that the 
peri-articular soft tissues are not so invaded that cure is impossible. Evidently, in the 
case where the lesions pass out of the articular territory, amputation alone can give a 
useful result. 

Technique: The authors believe that a single astragalectomy incision is sufficient. 
The incision extends from a point above the external malleolus to a point anterior to the 
head of the astragalus. If the peroneal tendons are in the way, one can section them. 
The astragalus is then extirpated. 

The foot which is attached to the leg by only the soft tissues is luxated inward in 
such a way that the mortise and the malleolar forceps project from incision. The tibia 
and fibula having been freed, it is necessary to section, with a saw, the bone above the 
lesions. 

The astragalus and lowerend of the tibia having been removed, any remaining tubercu- 
lous tissue is cleared away and the cartilage is removed from the scaphoid and os calcis. 
The tibia is then placed against the posterior surface of the scaphoid and resting on the 
os calcis. 

It is best to freshen with a curette or a bone scraper the articular cartilaginous sur- 
faces of the posterior face of the scaphoid and the superior face of the calcaneus, because 
the articular cartilages are often diseased and because the union between the leg bones 
freshened with a saw, and the bones of the tarsus with their cartilage removed will be 
more solidly established. 

It is important to place the bones of the leg in a position favoring a good attitude 
of the foot, and the leg is immobilized in a plaster apparatus. This apparatus must 
have windows or posterior or anterior loops, which permit inspection.—J. Albert Key, 
M.D., St. Louis, Mo. 


" ° Ta = 9 

Arrovack Corsets. F. Mordvinov (Moscow). J. sovremennoi Chir., III, No. 4, 192. 
The acetyl-celluloid lacquer or the so called ‘‘ Aerolack”’ is widely used in aviation 

to cover the linen wings of the aeroplanes and it has proved to be very efficient and useful 
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in various articles of orthopaedic technique. The advantages of this material are 
hardness, lightness, elasticity, retention of form, non-inflammability; it is non-hygro- 
scopic and hygienic. The author has used it with great success in covering corsets and 
other orthopaedic braces.—A. Gottlieb, M.D., Los Angeles, Calif. 


DIAGNOSIS AND TREATMENT OF CONGENITAL DISLOCATION oF THE Hip, BAsep ON Obn- 
SERVATIONS AT THE FORMER ORTHOPAEDIC AND THE STATE TRAUMATOLOGICAL 
InstituTEs. G. Epstein (Leningrad). J. sovremennoi Chir., III, No. 3, 1928. 
The author draws the following conclusions based on 223 cases of congenital disloca- 

tion of the hip which have been under treatment in Pr. Wreden’s Orthopaedic Clinic 

and the State Traumatological Institutes (Out-patients are not included in the reported 
statistics): 

(1) The method of choice for the treatment of congenital dislocation of the hip is 
a simple reduction according to Lorenz’s method; 

(2) The best results are attainable at the age of three to four years (the age limit 
is seven to eight years for the unilateral dislocation, and six years for bilateral dislocation) ; 

(3) The time for which the plaster bandage should be applied depends in each 
case on how firmly the head of the femur proves to be fixed after the reduction is 
made; 

(4) A complete recovery, both anatomical and functional, may be obtained by a 
conservative reduction. 

Among the 151 cases of unilateral dislocation, reposition was attained in 68.9 per 
cent.; reluxation occurred in 7.3 per cent. Reposition did not succeed in 20.5 per cent. 
and complications were observed in 3.3 per cent. of cases. 

Radical operative treatment is no longer used by Pr. Wreden, as this operation is 
dangerous to the patient’s life, is followed by severe complications, and even in case of 
a favorable result, often proves to be of doubtful functional value. 

Among the palliative operations, transposition seems to be advisable until the age of 
thirteen to fourteen years. The following palliative operations are being applied in the 
Institute: (1) Kénig’s operation; (2) Bayer-Lorenz’s and Schanz’s operation; and (3) 
Veau-Lamy’s operation. 

K6nig’s operation may be applied in cases of unreducible dislocation, where there 
is a mobility of the hip along its axis,—i.e., where Trendelenburg’s symptom is due to 
two causes: (a) a decreased tonus of the glutei medei and minimi, owing to an approach 
of the points of their origin and fixation; (b) the lack of a support for the head of the 
femur. 

Veau-Lamy’s operation is advisable only in cases where there is no mobility of the hip 
along the axis, as well as where Trendelenburg’s symptom is due only to a decreased 
function of the glutei medei and minimi. 

The methods suggested by Bayer-Lorenz and Schanz prove to be of value in uni- 
lateral unreducible dislocation, where a marked lordosis is present. These methods are 
the most rational in cases of bilateral unreducible luxation, as they alone help to remove 
both Trendelenburg’s symptom and lordosis, which as a rule is present in cases of 
bilateral luxatio-iliaca. 

However, the details of the modified subtrochanteric osteotomy, originally suggested 
by Kirmisson, should not be considered as finally established, and further study along 
this line is needed.—A. Gottlieb, M.D., Los Angeles, Calif. 


A CuinicaL Srupy or THE HuMAN AND Bovine Types oF TUBERCULOSIS IN MAN. 
John T. Morrison. Lancet, CCXV, 319, Aug. 18, 1928. 
The author investigated bacteriologically 100 cases of non-pulmonary tuberculosis, 
twenty-five of which were tuberculosis of bones. The material obtained at operation 
was injected into test animals and of the twenty-five cases thirteen proved to be human 








214 CURRENT LITERATURE 


tuberculosis, five bovine, and in seven the animals were not infected. While 72 per cent. 
of all infections were of the human type, in patients over fifteen years of age the figure 
rose to 82 per cent. and in those under fifteen about 70 per cent. are human in origin 

In the whole group, which includes tuberculosis of lymph glands, bones, genito- 
urinary tract and peritoneum, eighteen cases of bovine tuberculosis were traced three 
years or more after operation, and 100 per cent. were found to be in good health and their 
lesions quiescent, while 18.75 per cent. of the human cases were dead after three years 
and 68.75 per cent. were cured or apparently cured. This does not necessarily mean 
that bovine infections are harmless, for many patients die in the early years of life from 
meningeal, pulmonary, and abdominal tuberculosis, and are never seen by the surgeon. 
The investigation seems to show that the immunity established in human tuberculosis 
falls short of that produced by the bovine organism.—EF. M. Cowart, M.D., Iowa City, 


lowa. 
THe TREATMENT OF COMPLICATIONS OF TUBERCULOSIS OF THE SPINE. Hugh C. 

Trumble. Med. J. Australia, I, 516, Apr. 28, 1928. 

This paper deals with the conservative treatment of abscess, compression paraplegia, 
and deformity. 

Abscess: The ‘‘cold abscess” does little harm except mechanically, by increasing 
size. Its secondary infection should be avoided at any cost. It should not be allowe« 
to progress through the deep fascia toward the surface, since spontaneous rupture means 
The choice lies between incision followed by suture, and aspira- 


secondary infection. 
Even if it is not, the 


tion. Incision is almost always followed by secondary infection. 
Hence the author's dictum, ‘‘ Never incise a cold abscess”. 


abscess usually refills. 
viz., that it is difficult or 


Aspiration is the method of choice, the only objection to it, 
impossible because of clogging of the needle with fibrinous flakes,—being met by a special 
technique. Aspiration should be repeated as often as tension develops in the abscess 
cavity. 
The aspiration is done under local anaesthesia, with 13 to 18 gauge needles and a 
‘‘Record” syringe for suction, and is assisted by pieces of 36 gauge piano wire, six inches 
in length. The needle enters the cavity through healthy skin at some distance to the 
side of the spot where the abscess is pointing, the track being in the direction opposite 
to gravity drainage, and being at least two inches in length. If the needle becomes 
clogged, a piece of piano wire formed into a spiral by winding around a small stiletto and 
then stretching out lengthwise, is introduced into the needle, and worked in and out like 
a piston, gentle pressure being made meanwhile on the abscess. With time and patience, 
large amounts of fluid may be evacuated by this method. The author advises against the 
introduction of modifying liquids into the abscess cavity, but for the use of firm, direct 
pressure, bandaging after the contents have become thin and clearf rom repeated 
aspirations. 

Compression Paraplegia: Collapse of vertebrae is not usually a cause of compression 
paraplegia. It is usually caused by: 

(1) Pressure of a loose fragment of bone; 

(2) Pressure of an abscess in the peridural space. 


o) 


This is probably the most 
frequent cause of pressure paraplegia. 

(3) Tuberculous pachymeningitis, involving the dura; a fairly common cause. 

(4) Vascular derangement, by pressure or thrombosis. 

Complete recovery from pressure paraplegia very often follows conservative treatment, 
after months or even one or two years. 

Laminectomy is advised against, as it seldom relieves, and done in a tuberculous 
area, results in a greatly weakened spine. Traction alone is ineffective in straightening 
out angulation of the spine. The author believes that hyperextension on a plaster bed 
best meets the indications. Bed sores are treated by strapping firmly with broad strips 
of adhesive plaster, perforated to allow escape of pus and changed only when they 
become slack, over which are cotton pads to absorb the discharge. 




















CURRENT LITERATURE 215 


Correction of Deformity: Only the mildest force should be used for correction of the 
angulation while the process is active, since opening out of space between the diseased 
bodies prevents their coalescence and fusion. With the arrival of the inactive stage, 
corrective force is aimed at molding the spine above and below the lesion. The cor- 
rective force is applied by inserting felt pads, centered over the gibbus, between the 
patient and the plaster bed. These are gradually increased in thickness.—Edward N. 
Reed, M.D., Santa Monica, Calif. 


Tue DIAGNosIs AND END Resutts or TUBERCULOSIS OF THE Hip Joint. C. J. O. 

Brown. Med. J. Australia, II, 196, Aug. 18, 1928. 

This paper is a study of seventy-one cases of tuberculosis of the hip joint. 

Diagnosis: This can be absolute only when tubercle bacilli or tuberculous tissue are 
demonstrated from the lesion—a requirement rarely fulfilled—the diagnosis resting usu- 
ally on clinical findings and x-ray findings. The classic text-book picture is not present 
in the early stages, and with modern treatment does not often develop. Tuberculin tests 
are of very uncertain diagnostic value. The advent of typical cold abscess was consid- 
ered to clinch the diagnosis. X-ray evidence is not conclusive in the early stages. 
“Ghormley has shown that tubercle bacilli may be demonstrated in the synovial mem- 
brane and even in the bone, when x-ray findings are still negative’. The characteristic 
x-ray features are lack of reaction, general decalcification, and complete loss of structure 
in the part involved. 

End results: There were twelve cases doubtful, in regard to diagnosis, in the series, 
all mono-articular and persisting for prolonged periods in spite of treatment. In eight 
of these, the hip is functionally normal and shows no evidence of past disease. In three 
there is a minimal limitation of movement. The remaining case showed a development. 
and retrogression of a large cavity in the neck, possibly a bone cyst. 

Several authors are quoted, who believe that a perfect recovery is possible in tuber- 
culous disease, starting outside the joint, and efficiently treated before the joint has 
become involved. The author believes that complete recovery is possible up to the 
stage of radiologically demonstrable bone destruction. 

Sixteen cases of undoubted tuberculosis are classed as ‘good functional end results’’ 
One shows complete cure with normal function; one, complete destruction of the head 
with a false joint above the acetabulum, complete mobility and good stability but with 
ten centimeters of shortening; the remaining fourteen show complete recovery with 
ankylosis, nine bony, the remainder fibrous, with excellent function in all. The optimal 
position is stated as thirty to thirty-five degrees of flexion, with no abduction or adduc- 
tion. Shortening up to five to seven centimeters is not a serious handicap, and is easily 
taken up by a thickened sole: but most of the author’s patients preferred going without 
shoe correction, making up for the shortening by flexing the opposite knee. 

Unsatisfactory end results: Nine cases were unsatisfactory: one with complete healing 
but useless, owing to interference with growth; one has widespread unhealed tubercu- 
losis; seven have gross bony destruction, with loss of articular surfaces, and healing, with 
some movement, and some deformity in all but one. One has good function but shows a 
tendency to relapse after apparent cure. 

Thirteen deaths were traced: six from tuberculous meningitis; two from generalized 
tuberculosis; one, amyloid disease; and the rest, other infections. 

Twenty-one are still under treatment. In seven, with an average time since onset 
of over twenty-one years, the disease has been quiescent and then relapsed one or more 
times. In one the apparent healing lasted over twenty years and in another over twenty- 
five years. All of these had apparent cure with fair mobility and with loose fibrous anky- 
losis, and illustrate the danger of slight or moderate mobility. The author feels that there 
is never real cure unless there is complete calcification. 

Treatment: When the articular surfaces are not destroyed, the treatment is extension 
in abduction until all signs of activity have ceased. The extension is then relaxed by 
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degrees, the patient still remaining in bed; and active, non-weight-bearing movement 
instituted. With any return of activity, extension in abduction is reapplied. After 
three to six months of unrestrained activity in bed, without return of activity, the patient 
is allowed up in a walking caliper, which should be worn at least another six months. 
In these cases, cure with movement may be obtained. 

With destruction of articular surfaces, as shown by radiogram, the object of treat- 
ment is to secure ankylosis with the least possible destruction. Traction in abduction is 
used to minimize bone erosion and prevent upward subluxation. As activity subsides, 
adduction is diminished and the hip fixed in plaster in five degrees abduction and ten 
degrees flexion, to be continued six to nine months, the abduction being finally reduced 
entirely and the flexion increased to twenty or twenty-five degrees. Finally weight-bear- 
ing is allowed in a plaster or celluloid spica, until the joint is immovably fixed. Any 
increase in flexion after removal of the spica calls for its reapplication. Patients are 
usually discharged with firm fibrous ankylosis; bony union is to be hoped for, but follows 
only after a considerable period of functional activity. 

Subluxation makes firm ankylosis difficult; when present, fixation with deformity 
should be the first aim, with an osteotomy to correct the adduction after the ankylosis is 
assured. Fusion by extra-articular graft is the logical treatment in cases with eroded 
articular surfaces, if a successful technique can be developed. Cold abscesses are best 
treated by repeated aspirations. An unstable hip, with loose fibrous ankylosis and a fair 
range of motion, is functionally weak and is liable to relapse even after years of apparent 
cure.—Edward N. Reed, M.D., Santa Monica, Calif. 


SymposiuM ON Po.iomye itis. Med. J. Australia, I, 258, Sept. 1, 1928. 
EpipemioLocy. John Dale. 

Poliomyelitis and encephalitis lethargica are undoubtedly on the increase and are 
tending to become epidemic. There is no record of any very extensive epidemic before 
the present century. 

The virus is filter-passing; is resistant to drying, to glycerine and the phenol antisep- 
tics; and is classed with the viruses of encephalitis lethargica, polio-encephalitis, herpes, 
chicken-pox, small-pox, and rabies. The disease can be transmitted to monkeys and from 
one monkey to another. One attack confers immunity and these animals can be immun- 
ized by repeated small injections of material containing the living virus; but as yet noim- 
munization has been accomplished with killed virus. This seems to be a feature which 
distinguishes the filter-passing viruses from the larger pathogenic bacteria. While the 
disease is usually of childhood, the number of cases in persons over ten years of age varies 
from five to sixty-three per cent., in different epidemics, and a considerable number are 
adults. 

It is more frequent in scattered populations than in crowded communities. There 
is a striking lack of obvious connection between those attacked. Infection from case 
to case apparently very rarely occurs. It seems probable that most persons have in 
some way acquired immunity to the disease. Apparently the virus multiplies in milk 
and may be disseminated by a milk supply. 

The virus is probably not carried by animals or insects, seemingly being an obliga- 
tory human parasite. The supposition is that carriers are very numerous as compared 
with actual sufferers from the disease. It is possible that the disease is not a respiratory 
but an intestinal infection, incurred by ingestion. This is argued\from its late summer 
occurrence, when respiratory disease is at its minimum. A process of natural immuniza- 
tion is probably going on constantly by exposure to subinfective doses of the virus, 4 
supposition which would explain the lesser relative susceptibility in crowded communi- 
ties, as it would also explain the larger proportion of adults in the country, where more 
grow to maturity without sufficient exposure to acquire immunity. The occurrence of 
epidemics is explained by development of mutations in the organism. 

The prospects of effective control of epidemics by isolation of sufferers and contacts 


are very limited. 
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ParHoLtocy. Reginald Webster. 

The infecting agent is considered by the Rockefeller School to be the so called 
“globoid bodies”, extremely minute coccoid forms, of size just at the limit of visibility, 
which have been cultivated by the Noguchi anaerobic technique. The virus can be 
passed through a Berkefeld filter. EE. C. Rosenow considers these bodies aberrant forms 
of a streptococcus. 

The mode of infection is generally thought to be via the nasal mucosa. It has been 
shown that the infection may be spread by healthy carriers, and by subjects of abortive 
attacks. 

Poliomyelitis is a systemic disease in which paralysis may or may not occur,—just 
as cerebrospinal meningitis may run its course to recovery or death without localization 
of the meningococcus in the meninges. In experimental poliomyelitis the virus locates 
first in the spleen and bone marrow, then in the posterior root ganglia and finally in the 
central nervous tissue. It was shown that the intrathecal injection of serum, unless it 
were a specific immune serum, might promote the localization of the virus in the central 
nervous tissues by breaking down meningochorioidal defensive mechanism. 

The spinal fluid shows an increased cell count up to 2500 per cubic millimeter, 
highest at from twelve to eighteen hours after the invasion of the nervous system. The 
seriousness of the prognosis is proportional to the amount of cell increase at this stage. 
The increase in cells occurs before the onset of paralysis, and in poliomyelitis in the 
preparalytic stage fifty per cent. or more are polymorphonuclears, while in encephalitis 
lethargica the increase rarely exceeds one hundred cells and is purely mononuclear. 

The polymorphonuclears disappear rapidly and are outnumbered by the mononu- 
clears, after the onset of paralysis. In poliomyelitis there is no diminution in the 
chlorides, while in tubercular meningitis there is. 


TREATMENT DURING THE ACUTE AND CONVALESCENT STAGES. Jean MacNamara. 
The medicinal treatment is purely symptomatic. The patient should be on a hard 


bed, with a firm mattress and a cradle to support the covers. A pillow under the 
shoulders to produce slight opisthotonos will often add to comfort. Rest should be 
complete and disturbance minimal. Position is very important: the legs in bed splints 
with feet at right angles, the arms in abduction, full outward rotation, elbow flexion, 
with forearms semiprone. The plaster bed or the double Thomas splint are useful for 
maintaining position. Manipulation and massage are to be avoided as long as hyper- 
aesthesia remains. Warm saline baths, given in a ‘‘gutter bath”’’ of rubber sheeting 
draped over side boards, are comforting to the patient. The baths are continued daily, 
well into the convalescent stage. Development of deformities should be carefully 
prevented. 

When tenderness has disappeared, treatment has two objects: the maintaining of the 
best position for return of function; and the re-education of muscle bundles, whose 
innervation remains, to do more work than they did before some of their fellow bundles 
became inactive. Fatigue should be avoided. Hence, the author feels that walking, 
even in braces, should not be allowed during the first year, in cases with leg or trunk 
muscle involvement. 

In the re-education of muscles these points should be observed: The patient should 
never carry out his exercises alone. The part to be exercised should be bared. The 
exercises should be done on a hard, smooth, horizontal surface,—a table top or a large 
sheet of three-ply wood placed on the bed. The patient should be alone with the 
physiotherapist. The difficulties of the exercises should be carefully graded. The work 
should be given six days a week, if possible; each exercise being repeated ten to twelve 
times, with rest intervals between. Contractures should be straightened out before 
exercises are begun. 

The muscles should be warmed up by radiant heat before exercise is begun. 
Splinting must be adequate at all times to prevent overstretching of weak muscles; and 
deformities sedulously prevented. Weakened abdominal muscles must be protected 
by a belt even in recumbency. Sitting position should be avoided. 
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THE PREPARATION OF SERUM FROM HUMAN Donors RECOVERED FROM POLIOMYELITIS, 

F. G. Morgan. 

As far as now known, convalescent human serum is the only practical means of 
aborting the disease. For the best results, the serum should be given in the preparalytic 
stage. 

Donors are difficult to obtain; the amount of serum from each donor is small; and 
the expense of preparation considerable. The serum is classed into four groups according 
to the length of time since the donor had the disease. 


The details of preparation of the serum are given. 


Tue SeruM THERAPY OF PoLIOMYELITIS. Jean MacNamara. 

The antibodies in convalescent serum appear within twelve days of the onset and 
in one instance were present after a lapse of thirty-four years. They occur after 
abortive or mild attacks. Evidence seems to be sufficient that human convalescent 
serum given in the preparalytic stage has a marked effect in prevention of paralysis. It 
seems more effective when given both intrathecally, in doses of ten to fifteen cubie 
centimeters, and in older patients, also intravenously in doses of twenty cubic centimeters 
or intramuscularly. The cerebrospinal fluid cell count seems to bear no relation to the 
prognosis. 

In relation to serum therapy the diagnosis of the preparalytic stage of poliomyelitis 
is extremely important. <A very early sign, preceding neck stiffness and Kernig’s sign, 
is the so called ‘‘spine sign’’, a voluntary disinclination to flex the spine because such 
Adults describe an intense backache and pain in the back of the 


flexion causes pain. 
A characteristic attitude is observed in sitting (‘‘ Amoss’ 


neck, which precede paralysis. 
sign’’),—viz., the back is held straight and both hands rest upon bed or chair, behind the 
buttocks, with arms stiff and straight in attempt to take the weight from the painful 
back. In the presence of these signs, lumbar puncture should be done, removing only 
enough fluid for testing (about 2 ¢.c.) and examining the fluid at once. If the cell count 
is not increased, the needle is at once withdrawn; but if clear or ground glass fluid, with 
increased cell count and relative increase of mononuclears, more fluid is removed and 
immune serum injected before withdrawal of the needle. Extensions of the disease may 
occur after quiescent intervals, requiring repetition of serum therapy.—Edward N. Reed, 
M.D., Santa Monica, Calif. 


Spina Biripa Occutta. A. A. Bocharoff. Medicinskoje obosrenije (Medical Review 

published in Astrakhan, Russia), Nos. 1 and 2, pp. 60, 67, Jan. and Feb. 1927. 

A case is reported of a twenty-three year old man who suffered from sciatic pain. 
He had long been treated for sciatica but his actual condition was due to a spina bifida 
occulta, as disclosed by the x-ray. After the correct diagnosis was established, operative 
procedures were used; only after the fourth operation was great improvement noticeable. 
The last operation consisted of a transplantation of a plate of bone from the tibia into the 
defect of the spinal canal; while the previous operations had only attempted to remove 
the connective tissues. The bone transplant healed in well, and resulted in greatly 
ameliorating the condition.—A. Gottlieb, M.D., Los Angeles, Calif. 


SoME OF THE PROBLEMS OF AN INDUSTRIAL SURGEON. David Walley. New Orleans 

Med. and Surg. J., UX X XI, 281, Oct. 1928. 

The paper deals with the Medical Department of the Mississippi Southern Railroad 
and the Edward Hines Lumber Company. 

All men applying for work are carefully examined, especially for minor defects 
which may later cause litigation if the man suffers an injury. There is very close 
cooperation demanded between the foreman and the Medical Department and all 
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accident cases were carefully examined and practically all sent to the hospital. Reduc- 
tion in injuries for 1927 over 1926 was 48.97 per cent.—Edward S. Hatch, M.D., New 


Orleans, La. 


EXTENSIVE OSTEOMYELITIS wiITH Massive Resection. O. C. Cassegrain. New 
Orleans Med. and Surg. J., UX X XI, 326, Nov. 1928. 
Two cases of chronic osteomyelitis are reported in which massive bone resection 
was done with excellent results. The author urges that all diseased bones be removed. 
—Edward S. Hatch, M.D., New Orleans, La. 


Tue ROENTGEN-RAY TREATMENT OF MALIGNANT BoNE Tumors WITH Report oF Cases. 

C. P. Rutledge. New Orleans Med. and Surg. J., UXX XI, 406, Dee. 1928. 

The author makes a plea for the treatment of malignant bone tumors by the x-ray, 
and reports the treatment of two cases,—one of small-cell sarcoma, and one of small 
spindle-cell sarcoma with excellent results. 

Conclusions: ‘‘Roentgen-ray therapy is of proven value in the treatment of 
malignant bone lesions. 

‘*Malignant bone lesions should be given roentgen-ray treatment, regardless of 
whatever other form of treatment is contemplated. 

‘‘We should report our cases not only to radiological societies but to general 
meetings of this type, as very little appears in the general medical journals on this 
subject.’’—Edward S. Hatch, M.D., New Orleans, La. 


CONSERVATIVE OPERATIVE TREATMENT OF TUBERCULOUS ARTHRITIS. P. P. Vreden. 

Orthopedia i Travmatologia, V-V1, 10, 1927. 

The treatment of tuberculous arthritis, either conservative or radical, is not always 
satisfactory. A new method is being introduced at present which seems to be more 
promising. The originator of this method was Calot, the principle of it is a trans- 
formation of the cold, torpid, ischaemic tuberculous process into an acute sterile one. He 
used injections of naphthol camphor into the tuberculous focus. 

The next step in this direction was the surgical procedure proposed by Dupuis de 
Frenelle and Robertson Lavalle who transplanted into the affected epiphysis an auto- 
plastic bone graft. They obtained excellent results. 

The author has simplified Robertson Lavalle’s method and proposes the following 
surgical procedure: Through a small incision of the skin a long narrow gauge is intro- 
duced and driven through one and the other articular extremities until it fixes the joint 
A graft is then taken from the crista tibiae together with the periosteum; the length of it 
is equal to the part of the gauge driven into the joint. The gauge is removed and the 
graft is inserted in the previously made canal. The skin is sutured with one suture. A 
plaster cast is applied for from four to six weeks. In cases with muscular spasm a 
stretching can be made while the patient is under anaesthesia. The presence of sinuses 
and even free pus in the joint does not constitute a contra-indication. 

The immediate result of the operation is an acute local reaction with complete 
disappearance of pain and reestablishment of motion in about two months after 
operation. 

The author has had thirty cases and did not observe any ankylosis, unless a very 
marked destruction of the articular surfaces was present previous to the operation 
Emanuel B. Kaplan, M.D., Bronz, N. Y. 


Cuorpomata. A. Melnikow and K. Elenevsky. Orthopedia i Travmatalogia, V-VI, 
32, 1927. 
Chordomata derive from the residual cells of the chorda dorsalis and are located 
therefore along the spine and part of the base of the skull. Eighty-three cases only were 
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found by the authors in the medical literature. They observed one more case and 
describe it at length. It was a chordoma of the sacrum; the patient was operated on 
four times within fourteen years. A thorough histopathological and clinical study of 
this type of tumors is presented. Chordomata are found mostly on the cranial and cau- 
dal ends of the spine. Out of a total of eighty-four known cases, forty-five were situated 
cranially and thirty-seven caudally, only two were vertebral. The clivus monticuli 
hypophysis, nasopharynx, teeth, and inferior maxilla were the sites of those tumors 
on the cranial end; the sacrum on the caudal. The sacral tumors produce pressure 
symptoms of the adjoining plexus and other neighboring organs. They are malignant. 
The only effective treatment is surgical. Thirty-eight operations were reported. 

The authors conclude that the malignant chordoma of the sacrum always recurs 
after operation, metastases are rare, seldom necrobiosis, and no cachexia. The treat- 
ment is only surgical even in old cases; its purpose is to relieve the secondary symptoms. 
The patient may live long after operations. In the inoperable cases, the emptying of 
the cavity of the tumor with subsequent drainage gives considerable relief from pain. 
Roentgenotherapy has little effect, but may be used as a palliative —Emanuel B. 
Kaplan, M.D., Bronz, N. Y. 


DiaAGNostic SIGNIFICANCE OF THE TRENDELENBURG SYMPTOM IN OSTEO-ARTICULAR 
Tusercu.osis. M. Jacobsohn. Orthopedia i Travmatologia, V-VI, 135, 1927. 
This symptom, first described by Trendelenburg in dislocation of the hip joint, was 

found to be of value in many other conditions. The mechanism of it was explained by 

the functional weakening of the gluteus medius and minimus; at present an important 
role is ascribed to the condition of the iliofemoral ligament. The distention of this 
ligament gives a positive result. The sacrum with both innominate bones form an 
arch, with its convexity turned upward and reposing on the heads of both femora. The 
arch passes through the base of the sacrum and crosses the sacro-iliac articulations; the 

weight of the upper part of the body is transmitted by its means to the femora. A 

lesion along this arch will produce a positive Trendelenburg. 

In tuberculous hip disease, the symptom is frequently positive but the other findings 
may be sufficient for diagnosis. It becomes much more important in sacro-iliac tubercu- 
losis. This disease is often and long treated as sciatica, though it is relatively easy to 
differentiate one from the other. The glutei medii and minimi, which are inserted near 
the sacro-iliac articulation, lose their tonus when the joint is affected and give a positive 
Trendelenburg; in sciatica this symptom is mostly negative. The author has found 1.38 
per cent. of sacro-iliac tuberculosis among all his bone tuberculosis cases with an 
invariably positive Trendelenburg.—Emanuel B. Kaplan, M.D., Bronx, N. Y. 


L. 





Two Cases or Curonic DerormMinG ArtTHRITIS Due TO HEREDITARY SYPHILIS. 

Ricciardi. Pediatria, XXXVI, 395, Apr. 1928. 

The author reviews briefly the rich nomenclature of the articular alterations of in- 
fancy and recognizes the obscurity of the clinical picture of the chronic arthropathies 
due to the scarce knowledge of the etio-pathogenie factors of the disease. He then 
illustrates two cases of deforming rheumatism of luetic nature, in which the articular 
manifestations appeared late. He cites the belief of various authors regarding luetic 
arthropathies and illustrates the clinical picture, recalling that Fournier held that 
thirty-nine per cent. of hereditary luetics became subject to articular syphilis, while von 
Huppel, Stein, and others consider the percentage to be fifty-six per cent. Hydro- 
arthrosis manifests itself very frequently between the ages of eight and fifteen years. 
The author closes with the conclusion that chronic deforming rheumatism of infancy 1s 
often due to hereditary lues, but having onset, symptomatology, and evolution like other 
forms, it is necessary to establish at the earliest possible moment its nature, in order to 
intervene energetically with specific treatment, it thus being possible to avoid deformities. 
—Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., 


Providence, R. I.) 
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A. Loffredo. Pediatria, XXXVI, 





‘ASE OF ACHONDROPLASIA OF HypopLastic TYPE. 
481, May 1928. 

The case is one of a new-born achondroplastic, dead on the twenty-second day from 
sepsis due to calcaneal ulcerations. The case appears interesting on account of the 
histological alterations found in the hypophysis, the thyroid, the parathyroids and pan- 
creas, alteration of a sclerotic type which, combined with the clinical data (enlarged 
liver), cause one to believe the patient a subject of hereditary syphilis. 

For the etio-pathogenic interpretation of the achondroplasia, the author refers to 
Giume and Graziano, while he hesitates to accept the theory of Murk Jansen, holding 
that often during embryonal development, although there is an increase of amniotic 
fluid in the uterine cavity, nevertheless achondroplasia and other malformations are not 
produced and besides, such an increased volume of amniotic fluid would not explain the 
enchondral aplasia present in the deformities described. The histopathological report 
of the case in question, showing evidence of a pluriglandular dysfunction, tends to clarify 
the pathogenesis of the achondroplastic, suggesting it not as the sole factor but as the 
most frequent one.—Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. 
Danforth, M.D., Providence, R. I.) 



























ErioLoGy oF PSEUDOHYPERTROPHIC Paratysis. U. Sala. Pediatria, XIII, 721, July 

1928. 

The author presents a child of seven years with apparent hypertrophy of the 
muscles of the legs and of the hips, evident hypotonia, atrophy of the muscles of the 
shoulder girth and of the arms, diminished electrical excitability, but no reaction to 
degeneration nor diminution of the reflexes. _Diagnosis—pseudohypertrophic paralysis. 
In regard to the pathogenesis, the author recalls the importance that trauma, alcoholism, 
and consanguinity of the parents may have and together with Auricchio and Angarano 
considers luetic infection. In fact, although the specific serological examinations for 
syphilis were negative in the patient, there were many factors in regard to the parents 
which suggested the possibility of that infection. This would act, causing through its 
toxins a dystrophying action on the muscle, during the embryonic period. From such 
alterations the muscle dystrophy would come.—Vittoria Putti, M.D., Bologna, Italy. 
(Translation by Murray S. Danforth, M.D., Providence, R. I.) 













Horace I. Grasso. Radiology, 





THE TREATMENT OF TUBERCULOSIS BY HELIOTHERAPY. 

XI, 217, Sept. 1928. 

The beneficial results obtained in treating cases of surgical tuberculosis at the J. N. 
Adam Memorial Hospital and other institutions where heliotherapy is practiced, have 
far surpassed anything ever accomplished by the use of surgery. 

Essentially, the treatment used is patterned by Rollier with some modifications. 
Exposure should be made in open air, with nothing to interrupt the sun’s rays. South 
porches, screened against prevailing winds, are best. 

The whole body, with the exception of the head, should eventually be irradiated at 
one time for proper treatment. The initial treatment consists of five minutes’ irradiation 
of the feet, repeated three times during the day. The irradiation is then extended, five 
minutes being added daily to the isolation period of each previously exposed area. A 
suitable maximum is three hours,—an hour and a half, morning and afternoon. 

The method of sun-cure dosage in terms of hours and minutes is open to severe 
criticism, so during the past two years a more rational system of dosage, based on sun- 
light intensity has been adopted. As a rule, the patient’s tolerance of sunlight can be 
estimated from the pigmentation of the skin. Contrary to general opinion, the author 
believes that sunlight judiciously applied is just as beneficial in pulmonary as in surgical 
tuberculosis, particularly so in hydropneumothorax and pyopneumothorax cases. He 
also condemns the use of artificial light substitution for heliotherapy, although he admits 
the value of lamps during the cloudy season. Without the tonic effect of moving air on 
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the naked body, regular hours, suitable diet, and, above all, rest, light rays are robbed 
of much of their beneficial action. 

Extensive statistics covering the 1160 patients discharged, up to January 1, 1927, 
with extra-pulmonary tuberculosis are quoted. Of the 355 cases of tuberculosis of bones 
and joints: 

198 or 55.8 per cent. were discharged as apparently recovered; 

85 or 23.9 per cent. were discharged as arrested; 

34 or 9 per cent. were discharged as improved; 

24 or 6.8 per cent. were discharged as unimproved; and 

l4or 4. per cent. died. 
No patient who had been confined to bed was discharged apparently recovered, until 
he had been up and about for at least six months, if the lesion was in a bone or joint.—C. 
Mathewson, M.D., Iowa City, Towa. 


Bone Diseases. Webster W. Belden. Radiology, XI, 281, Oct. 1928. 

This article considers the classification of all bone diseases and gathers a number of 
them into groups, the members of which seem to be essentially related to each other. 

One of these groups includes osteitis deformans (Paget’s disease), osteitis fibrosa 
cystica, and osteomalacia. These each represent a chronic osteitis caused by the 
circulation of toxins, metabolic or intestinal in origin, and causing the absorption of the 
original bone, and the stimulation of the marrow to production of fibrous tissue and then 
of new bone. If the toxaemia is sufficient to overcome the vital resistance in childhood 
or early maturity, the condition called osteitis fibrosa cystica results. If the resistance 
is sufficient to withstand the toxaemia until mid-life, until the constitutional strength is 
lowered by age, intercurrent disease, or arterial thickening, then the result is the condition 
called osteitis deformans or Paget’s disease. Lastly, such a toxaemia acting on an indi- 
vidual severely depressed by unhygienic surroundings, repeated pregnancy, or severe 
intercurrent disease produces what is called osteomalacia. These three conditions are 
considered the varied manifestations of the same disease; varied by their age incidence 
and by the strength of the patient’s resistance: the osteitis fibrosa cystica appearing in 
children or young adults, the osteitis deformans in older people, both conditions being 
at times coexistent in the same individual at the same time, and the osteitis deformans 
being at times a later development of an osteitis fibrosa cystica, in the same individual, 
while osteomalacia represents the same process in an unusually depressed individual. 

It is possible that the causative factor is an endocrine imbalance, probably an over- 
action of the parathyroids; and that this same disturbance may be the cause of achron- 
droplasia, rickets, and hereditary deforming achrondroplasia. Others believe that oste- 
itis fibrosa and osteitis deformans are inflammatory,—a low grade osteomyelitis. 

The histological characteristics in osteitis fibrosa and in osteitis deformans are the 
same in kind, differing only in degree; and consist in the absorption of the osseous tissue, 
with increased activity of the marrow, changing it into an actively growing, fat-free, 
vascular connective tissue, through whose agency the damaged bone is removed, while 
it manufactures fresh bone by the metaplasia of its own fibrils and cells. This new bone 
is in turn resorbed, but ossification outruns resorption. 

Osteitis fibrosa begins in the first or second decade of life while osteitis deformans is & 
disease of middle and old age. The subjects of osteitis deformans usually show marked 
arterial degeneration. 

Osteitis deformans is a strong predisposing cause of sarcoma, which has occurred in 
nearly ten per cent. of the recorded cases; while osteitis fibrosa quite frequently develops 
a relatively benign giant-cell tumor. 

Grouped as dystrophies and endocrine disturbances, and as more or less related, are 
achrondyoplasia, pulmonary osteo-arthropathy, osteogenesis imperfecta, osteochondro- 
pathy, rickets, scurvy, acromegaly, and marble bones. 

Osteochondritis deformans juvenilis is considered as due to a low grade infection. 
—Edward N. Reed, M.D., Santa Monica, Calif. 
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OsTEOCHONDRITIS Dissecans. Milton J. Geyman. Radiology, XI, 315, Oct. 1928. 

The lesion consists in the segregation of a portion of cartilagenous and subchondral 
tissue into the joint space. The most common sites are the external condyle of the 
humerus, and the lateral portion of the mesial condyle of the femur; occasionally the 
patella. It occurs chiefly in young adult and adolescent males. Trauma is considered 
the cause by some, a subchondral infectious process by others. The peculiar contours of 
the bone at the sites of most frequent occurrence, constitutional disease, and heredity, 
are possible etiologic factors. 

In the radiogram is seen an area of subchondral rarefaction; the separated fragment 
may contain no osseus tissue and may not appear in the x-ray unless separated long 
enough for secondary calcification and ossification to have taken place. At the site of 
separation, proliferative changes take place, mainly the formation of fibrocartilage, but 
at times the laying down of new bone. The separated fragment is nourished by the 
synovial fluid and slowly increases in size. 

Four cases are described, the sites being the patella, the lateral condyle of the 
femur, the head of the femur, and the external condyle of the humerus. 

In all these cases there was a definite history of trauma and the author concludes 
that the process is usually on a definitely traumatic basis. Any part of the knee or 
elbow joint, and rarely the hip, may be the source of this type of loose body.—Edward 
N. Reed, M.D., Santa Monica, Calif. 


ANATOMO-RADIOGRAPHIC StuDy OF A RARE Case OF CONGENITAL DEFORMITIES OF THE 

Lower Extremities. Bellucci. Radiol. Med., XIV, 327, April 1927. 

The author describes minutely a complex congenital deformity observed in a girl of 
sixteen years. Both feet present two toes, large, deformed, and with trophic disturb- 
ances of the nails. The inter-digital space is abnormally prolonged in the proximal 
direction, so as to reach to the basal epiphysis of the respective metatarsals. Radio- 
graphic examination of the right foot reveals four metatarsals of which one is formed by 
the fusion of two segments. In the left foot five metatarsals are seen divided into two 
groups. The examination, turned to the other organs and systems of the body, showed 
the sella turcica of infantile type so that by inference there is suggested a hypophysis of 
little development. The author connects the skeleton anomaly with probable dys- 
function of the hypophysis.—Vittoria Putti, M.D., Bologna, Italy. (Translation by 
Murray S. Danforth, M.D., Providence, R. 1.) 


ALTERATIONS OF THE CRANIAL BASE IN THE Forms oF OsTEITIS (Paget, Recklinghausen, 
localized and diffuse hyperostoses). P. Pincherle. Radiol. Med., XIV, 446, 
June 1927. 

The author has observed in a certain number of cases the modifications that charac- 
terize the osteitic affections at the base of the skull. In Paget’s disease these modifica- 
tions result in an osteoporosis more or Jess marked with a regular profile and normal 
aspect of the sinuses and of the mastoid cells, with the sella turcica of normal size and 
contour. In the cases where the disease is in an advanced state, the base of the cranium 
is of convex type through raising of the posterior fossa. 

In Recklinghausen’s disease there is no modification of the profiles of the cranial 
base. In localized osteitis the portion invaded by the process of hyperostosis appears 
different from normal; often it is only a matter of new bone productions which are heaped 
up. Itis in the diffuse hyperostoses that are found extensive and important alterations 
which often cover large areas, sometimes the entire cranial base. Bone substance, less 
resistant than normal, without structure, comes to cover the bones of the base occupying 
partially the sinuses, modifying and obliterating the sulci and the vessel canals. The 
prevalent aspect is that of eburnization. In such a way the cranial cavity is reduced to a 
less volume and the nervous disturbances become manifest by involvement of the centers 
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or by constriction of the nerve trunks. It is important that diffuse hyperostosis should 
not be confused with Paget’s disease or with Recklinghausen’s disease or with osteoma- 
lacia. The ability to distinguish the different aspects of the cranial alterations will be of 
great value in the differential diagnosis of the processes involving the other parts of the 
skeleton. The work is illustrated with clear cuts and is based upon personal observations. 

Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D, 
Providence, R. I.) 


ROENTGENOGRAPHIC PICTURES OF THE LESION PRODUCED BY CONGENITAL SYPHILIS IN 
THE LoNG Bones or NursinG Basies. G. M. Reviglio. Radiol. Med., XIV, 569, 
Oct. 1927. 

On the basis of numerous roentgenograms which have allowed him to fix the general 
line of localized bone disease in the long bones of nursing babies in congenital syphilis, 
the author has been able to establish that the lesions characterizing these different forms 
have each a characteristic appearance from the point of view both anatomo-pathologic 
and roentgenologic. Two fairly frequent varieties of these bone diseases, that is osteo- 
chondritis and generalized ossifying periostitis, are pathognomonic of congenital syphilis 
in nursing babies and are not encountered in syphilis of infancy. The other varieties, 
that is, rarefying osteomyelitis, gummatous osteoperiosteitis, and localized gummatous 
osteomyelitis are not so characteristic, inasmuch as they are manifestations common to 
acquired syphilis and to that so called late variety of congenital syphilis. Rarefying 
osteomyelitis is observed fairly frequently in the first months of life and also in the second 
half of infancy while gummatous osteoperiosteitis and localized gummatous osteomyelitis 
are rather rare in the first part of infancy. These bone diseases of congenital syphilitic 
origin do not attract much clinical attention since they do not always have notable 
external manifestations and so their diagnosis is often unknown. For diagnostic inter- 
pretation the roentgenogram is a powerful aid, since it gives exact knowledge upon the 
form, the seat and the extent of the syphilitic bone disease. It is therefore indispensable 
to practice systematic roentgenologic studies in all nursing babies in which there is a 
suspicion of congenital syphilis.—Vittoria Putti, M.D., Bologna, Italy. (Translation by 
Murray S. Danforth, M.D., Providence, R. I.) 


OsTEITIS Fiprosa AND OsTEITIS DEFORMANS WITH PARTICULAR REGARD TO PaGeT’s 

Disease. G. Meda. Radiol. Med., XIV, 885, Oct. 1927. 

The author describes four personal observations of Paget’s disease of the bone, 
which he has followed for a long time with repeated examinations and analyses of the 
roentgenological pictures of all of the affected bones, especially the tibia, the cranium, 
the pelvis, and spine, which are the usual sites of the disease. From the roentgenological 
point of view the fundamental characters of this dystrophy, which tend to systematic 
diffusion, consist of deformities, increase in volume and alteration in the structure of the 
bone, in which is observed an intimate combination of the process of osteoporosis and of 
hyperostosis. When the lesions are in a state of advanced development, they give 4 
roentgenological picture of characteristic aspect. In the initial period of the disease, in 
the cases not typical, and when the lesions are exclusively of a sclerotic or rarefying type, 
the diagnosis may be difficult, especially the differential diagnosis from the osteitis 
fibrosa of Recklinghausen. Most writers consider Paget’s disease and Recklinghausen’s 
disease as slightly different manifestations of a single clinical entity, that is of osteitis 
fibrosa; according to the age and power of resistance of the affected patient, the bone 
disease may evolve toward Paget’s disease or toward Recklinghausen’s disease or into 
forms which are intermediate. The author does not accept this theory of unity which is 
based principally upon the nearly complete identity of the features shown in histological 
examinations. The filling of the bony medulla with fibrous connective tissue represents 
only a common form of cirrhosis, not specific but common to other affections, and would 
not be sufficient to demonstrate that Paget’s disease and Recklinghausen’s disease have 4 
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single identity, two diseases which have almost always a clinical appearance and a 
roentgenological appearance very different. The author considers fully the differential 
diagnosis between Paget’s disease and the other inflammatory affections, neoplasms, and 
dystrophies of the bones, leontiasis, eburnizing osteosis, ete.—Vittoria Putti, M.D., 
Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


BILATERAL PRESACRAL GLUTEAL COMMUNICATING ABSCESS OF VERTEBRAL ORIGIN. A 

Mezzari. Radiol. Med., XIV, 976, Nov. 1927. 

A brief report of the roentgenological observations of a Pott’s abscess which had 
taken its origin from the last lumbar vertebra and that after having formed a large pre- 
sacral gathering had extended to both gluteal regions, causing two symmetrical gather- 
ings communicating with each other by means of a large presacral sac. From the above 
the author offers the roentgenological evidence, reconstructing from the appearance in the 
roentgenograms, the pathogenic mechanism of the method of extension of these two 
gatherings.—Vittoria Putti, M.D., Bologna, Italy. (Translation by Murray S. Danforth, 
M.D., Providence, R. I.) 


A Case or RaceMose Osteop.iastic Disease or THE LunG. L. Brunetti. Radiol. 

Med., XIV, 981, Nov. 1927. 

Description of a typical case of racemose osteoplastic lung disease (Simmonds), which 
has been diagnosed during life by means of the fluoroscope (the first case noted in litera- 
ture), with clinical symptoms totally absent.—Vittoria Putti, M.D., Bologna, Italy. 
(Translation by Murray S. Danforth, M.D., Providence, R. I.) 


A Case or PaGet’s Disease. D. Costantini. Radiol. Med., XIV, 1105, Dec. 1927. 
Description of a case of Paget’s disease in which the roentgenological examination 
revealed very different bone lesions in the various skeletal segments. The differential 
diagnosis (chronic infectious osteomyelitis, osseous tuberculosis, osseous syphilis, osteitis 
fibrosa of Recklinghausen, osseous leontiasis of Virchow) would have presented many 
difficulties if there had not been other factors,—such as the clinical course, the thickening 
of the bone accompanied by irregularities and characteristic deformities, and the biopsy 
report, from which it was possible to show two very distinct processes, the one of produc- 
tive osteitis and the other of destructive osteitis. The roentgenological picture had 
typical characteristics of Paget’s disease in a single skeletal segment (tibia), while the 
lesions of the radius would suggest the question of osteitis fibrosa of the type of Reckling- 
hausen; the cranium presented lesions only in the frontal bone. The author concludes 
that the roentgenological examination of the osseous system presents great difficulties 
inasmuch as bone diseases of unknown origin, osteitis deformans of Paget, osteitis 
fibrosa of Recklinghausen, osseous leontiasis of Virchow, may produce in the skeleton 
alterations of form, of site, and of distribution which are very variable.—Vittoria Putti, 
M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. 1. 


A Previousty Unpescrinep ANOMALY oF THE BoNES or THE Foor. G. D'Amato. 

Radiol. Med., XV, 11, Jan. 1928. 

Description of a case of supernumerary bone implanted upon the diaphysis of the 
fourth metatarsal which, through the roentgenologic characteristics presented, must be 
considered as the product of the division of the epiphyseal nucleus of the fourth metatar- 
sal with subsequent development of the different portions. The anomaly described does 
hot present any analogy with the inter-metatarsal bone described by Kéhler.—Vittoria 
oe M.D., Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, 

5s) 
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TREATMENT OF OSTEO-ARTICULAR TUBERCULOSIS WITH SECONDARY Rays. (Method of 

Ghilarducci.) G. D’Amato. Radiol. Med., XV, No. 5, May 1928. 

Upon about thirty patients affected with osteo-articular tuberculosis (the majority 
of the cases having fistulae), previously having undergone helio-climatic treatment, there 
were made applications of roentgen-therapy associated with ionization (method of Ghilar- 
ducci, combined with the technique of Jiingling). The helio-climatic preventive treat- 
ment was used to the end that the patients might be in the best possible condition for the 
subsequent treatment. The author holds, in the technique of the roentgen-therapy, to 
the precepts of Jiingling: (1) small repeated doses; (2) irradiation, the most hemogenous 
possible of the affected area. The author finally describes the technique of the ioniza- 
tion applications. The results obtained are greatly superior to those which can be had 
with simple roentgen-therapy. The author has great faith in the method and intends to 
make further, more profound, and critical researches.—Vittoria Putti, M.D., Bologna, 
Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


CONTRIBUTION TO THE STuDY OF SENILE OsTEOMALACIA. De Nito. Riforma Med., 

XLIII, 126, Feb. 1927. 

Two personally observed cases of senile osteomalacia. Subjective symptomatology, 
clinical characteristics, and anatomic alterations of the type found in the adult. Onset 
with pains, soft bones, spontaneous fractures, nervous excitability, death by marasmus 
Facts worthy of note are: localization, usually in the thorax and in the pelvis; flattening 
of the vertebrae; deformities of the sternum, of the clavicles and of the ribs; kyphosis of 
the spine; diminution of stature. Ordinarily there is not observed the deformity of the 
extremities which is a particular characteristic of osteomalacia of the adult. The identity 
of the two osteomalacic pictures, senile and puerperal, places on the table for discussion 
the value of the endocrine factor at the time of the onset of this process. In the cases 
studied by the author, in one colloid goitre was found, in the other evidently hypophyseal 
alterations (studies of Honnicke, of Tolot and of Sarvonat).—Vittoria Putti, M.D., 
Bologna, Italy. (Translation by Murray S. Danforth, M.D., Providence, R. I.) 


FRACTURE OF THE BASE OF THE Rapius. Isidore Cohn. Southern Med. J., X XI, 791, 

Oct. 1928. 

He claims that sprains of the wrist are uncommon,—they are usually fractures or 
“sprain fractures”. Fracture or dislocation of carpal bones are frequently overlooked 
or mistaken for fracture of the base of the radius. A résumé is given of the appearance 
of the epiphysis of the hand, carpal bones, and wrist joint. A number of case reports, 
with radiograms, follow. Conclusions—(1) Injury of the wrist and forearm in children 
not uncommonly produces an epiphyseal fracture. (2) Proper interpretation depends 
upon knowledge of the normal joint. (3) Anaesthesia should be used in all ages. (4 
Reduction is essential to function. (5) Proper after-care should not be neglected. (6 
End results are good in proportion to proper differential diagnosis and treatment. 
F. G. Hodgson, M.D., Atlanta, Ga. 


PaGet’s Disease. Archer O'Reilly. Southern Med. J., XXI, 815, Oct. 1928. 


The author believes this condition is more frequent than is generally believed. If 
radiograms of the entire skeleton are carefully studied, more cases will be found. Some 
It is 


statistics are given and ten cases reported from the Barnes Hospital, St. Louis. 
important to recognize this condition, as mistakes in diagnosis are made and unnecessary 
operations performed.—F. G. Hodgson, M.D., Atlanta, Ga. 


Sacro-ILiac DispLAceMENTS. Fred G. Hodgson. Southern Med. J., XXI, 52, 
Oct. 1928. 
Four cases of unmistakable sacro-iliac displacement are reported with radiograms 
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showing the condition. None of these cases had symptoms referable to the sciatic 
nerve. The question is raised in regard to cases of low-back pain with sciatic nerve 
symptoms being regarded as sacro-iliac displacements. Do manipulations which often 
relieve symptoms cause a reduction of a sacro-iliac slip? Low-back pain, with referred 
sciatic nerve symptoms, may be due to a variety of causes. No one treatment or 
manipulation is suitable for all cases. 


ResuLts OF ARTHROPLASTIES OR RECONSTRUCTION OF ANKYLOSED JoINTs. Willis 

Campbell. Southern Med. J., X XI, 924, Nov. 1928. 

This is a report of a clinic, held by Dr. Campbell. He believes in arthroplasties of 
the jaw, elbow, hip, and knee. He operates upon ankylosis caused by pyogenic infec- 
tions, or trauma. He showed seven cases,—five knee, one hip, one elbow. He says one 
should get one hundred per cent. good results in jaw cases, ninety-five per cent. in 
elbows, sixty per cent. in hips, and eighty per cent. in knees.—F. G. Hodgs a, M.D., 
Atlanta, Ga. 


INFECTIVE OSTEOMYELITIS. Robert Kennon. Surg. Gynec. Obstet., XLVII, 44, July 

1928. 

The foci of acute osteomyelitis are in the diaphyses of the long bones; their positions 
and lines of extension to the periosteum are almost invariable and are indicated for each 
long bone. Maximal tenderness on deep pressure over the osseous focus is present and 
is of diagnostic importance in early stages prior to development of subperiosteal abscess, 
which usually forms on the diaphysis near the epiphyseal line. Roentgenograms in 
early cases may be valueless and misleading; only those which are taken tangentially to 
the position at which the subperiosteal abscess usually forms, are likely to show evidence 
of early disease. Surgical procedures by the routes indicated should be directed to the 
points of maximal tenderness without delay, in order to obviate extensions into joints. 
By early diagnosis and prompt surgical treatment prolonged suffering and ultimate de- 
formity may be avoided.—R. W. Billington, M.D., Nashville, Tenn. 


LARSEN-JOHANSSON’S DISEASE OF THE PateLta. G. W. Hawley and A. 8. Griswold 

Surg. Gynec. Obstet., XLVI, 68, July 1928. 

A case of this condition, which was first described by Dr. Sinding Larsen in 1921, is 
reported by the authors. A boy, age twelve, complained of pain and tenderness of the 
lower margin of the left patella following a mild strain of the knee. X-ray examination 
showed an accessory center of ossification at the lower pole of the patella. A similar 
condition without symptoms was found in the right patella also. The left tibial tubercle 
showed the characteristic picture of Osgood-Schlatter’s disease, also without symptoms 
It is the authors’ opinion that a clear parallelism exists between Larsen’s and Osgood's 
disease. —R. W. Billington, M.D., Nashville, Tenn. 


ARTHROPLASTY OF THE KNEE. W. C. Campbell. Surg. Gynec. Obstet., XLVII, 89, 

July 1928. 

The author's technique, which has been previously described, is given in detail. The 
indications, contraindications, and limitations are enumerated. This operation may be 
considered routinely, only when ankylosis is due to acute pyogenic infection or trauma 
Multiple ankylosis renders the problem more difficult by interfering with after-treatment 
In monarticular tuberculous joints the operation is seldom indicated. Arthroplasty may 
be employed in low grade progressive arthritis, such as arthritis deformans, but the prog- 
hosis is less favorable. The position of the joint is important, cases having less than 
thirty degrees flexion being more favorable. Shortening of more than three inches is a 
contraindication. Eburnation and osteoporosis of the bones on each side of the joint 
are unfavorable conditions. Extensive scar tissue with adhesions of the soft tissues about 
the joint should be eliminated by preliminary operation. The age should be between 
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puberty and forty years. Special care to avoid too much motion is necessary in obese 
The occupation and social status of the patient are also important consider- 


subjects. 
An analysis of fifty-seven cases is presented.—R. W. Billington, M.D., Nashville, 


ations. 
Tenn. 


ORIGINAL FEATURES IN ARTHROPLASTY OF THE KNEE WITH IMPROVED PROGNOsiIs. 

F. H. Albee, Surg. Gynec. Obstet., XLVII, 312, Sept. 1928. 

The author’s technique consists of a U-shaped skin incision, separation of lower end 
of patellar ligament with attached wedge-shaped piece of tubercle of tibia (for ease and 
security of reattachment), reflection of patella upward during operation, free mobiliza- 
tion of quadriceps tendon, a wide V-shaped modeling of the new joint surfaces to insure 
stability, preservation of lateral ligaments when possible, and introduction of a single 
layer of fascia lata with attached fat. Prognosis for arthroplasty of the knee is believed 
to be better than formerly. Ten cases are reported, all with good functional results, 
These were all cases of true bony ankylosis. The choice of cases for operation is dis- 
cussed in detail. Healed tuberculous joints may give good results, as in one of the cases 
reported. Movement is begun two weeks after operation. Postoperative traction and 
physiotherapy are emphasized.—R. W. Billington, M.D., Nashville, Tenn. 


ARTHROTOMY OF THE Hip. Nathaniel Allison, Surg. Gynec. Obstet. XLVII, 375, Sept. 


1928. 

Various incisions and methods of approach to the hip joint, and indications for each, 
are described. Asa rule, arthrotomy of the hip should be done only for urgent reasons, 
such as, acute infections (drainage), tuberculosis (fusion), ununited fractures and old 
dislocations, ankylosis (arthroplasty) and paralysis (stabilization). The technique of 
several operations is described, also the postoperative care-—R. W. Billington, M.D., 


Nashville, Tenn. 


THe TREATMENT OF CONGENITAL DISLOCATION OF THE Hip BY OPEN OPERATION. 

W. R. MacAusland, Surg. Gynec. Obstet., XLVII, 697, Nov. 1928. 

In children from four to eight years of age, open operation is indicated when one or 
two closed manipulations have failed. In children over eight years old, open reduction 
is the method of choice. In adults, open operation is indicated to correct deformity 
and to relieve pain and stiffness. The operation will depend on the age of the patient, 
the position of the femoral head and the condition of the acetabulum. It may be a sim- 
ple replacement of the head, a reconstruction operation, or an arthrodesis. The author's 
method of open reduction is described in detail and various reconstruction operations are 
mentioned.—R. W. Billington, M.D., Nashville, Tenn. 











